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PREFACE. 


The  criticism  of  the  reader  who  looks  for  a  com- 
plete treatise  on  Surgery  iu  this  volume  may  be  dis- 
armed when  he  learns  that  this  is  only  a  portion  of  a 
surgical  course,  which  includes  other  teachers  and 
varied  departments. 

The  author,  indeed,  has  also  lectured  clinically,  to 
a  great  degree,  for  thirty  years ;  and  these  didactic 
lectures  are  meant  to  be  only  outlines  of  some  surgical 
subjects. 

In  publishing  these  unwritten  lectures,  the  author 
desires  to  give  this  expression  of  his  obligation  to  Dr. 
Edwin  H.  Allen,  Medical  Stenographer. 

Boston,  April,  1894. 
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LECTURES    ON    SURGERY.^ 


BY  DAVID  W.   CHEEVER,  M.D., 

Professor  of  Surgery  in  Harvard  University. 


GENERAL  CONSIDERATIONS. 

We  are  going  to  speak  of  some  of  the  general  con- 
siderations in  surgery,  not  by  any  means  that  this  is 
your  first  instruction  in  that  branch,  but  because  as  the 
beginning  of  a  systematic  course  it  seems  proper  to 
review  the  general  subject.  One  might  say  that  by 
the  brilliancy  of  modern  surgery,  by  its  triumphs  and 
by  its  boldness  there  was  danger  of  being  led  away 
from  the  first  and  soundest  principles  of  conservatism, 
which  should  make  one  prefer  to  avoid  an  operation 
rather  than  to  do  it,  if  th'at  were  equally  beneficial  to  the 
patient.  Now  there  is  a  great  charm  about  surgery, 
because  it  is  visible  and  tangible  and  demonstrable,  and 
also  because  we  know  at  once  when  we  have  done  fight 
and  when  we  have  done  wrong,  —  a  thing  that  we  do  not 
always  know  in  medicine.  The  difficulties  of  diagnosis 
in  medical  practice  and  the  doubts  about  the  effect  of 
drugs,  make  the  practice  of  medicine  full  of  uncertain- 
ties. Surgery  is  to  some  degree  uncertain  but  not 
nearly  as  much  as  medicine.  We  know  at  once  when 
we  have  done  wrong,  for  instance,  when  we  have 
attacked  a  tumor  which  had  better  have  been  left 
alone  or  mistaken  a  fracture  for  a  dislocation  ;  we 
are  conscious  at  once  of  the  wrong  we  have  done,  and 

1  These  are  unwritten  lectures  printed  from  the  stenographer's 
reports.  Verbal  corrections  are  made  in  revision,  but  no  rhetorical 
changes.  They  were  delivered  to  the  third  and  fourth  classes  as 
part  of  the  regular  course. 
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perhaps  can  correct  it  the  next  time.  Our  mistakes 
in  medicine  are  more  apt  to  be  concealed,  and  we  can- 
not learn  as  much  from  them,  in  consequence.  I  think 
there  is  no  doubt  that  medicine  requires  a  higher  grade 
of  intellect  and  more  judgment,  than  the  practice  of 
surgery.  Formerly  it  occupied  a  much  more  advanced 
plane  than  now ;  but  latterly  surgery  has  been  so  bold 
and  patient  and  successful,  and  has  made  truly  such 
enormous  advances,  that  it  is  displacing  medicine  a 
good  deal  in  certain  departments.  This  is  particularly 
true,  I  think,  in  certain  specialties,  like  gynecology 
where  now  it  is  all  surgery  and  no  medicine,  while 
formerly  there  was  a  good  deal  of  medical,  local  and 
niechanical  treatment.  But  surgery  really  is  a  part  of 
medicine,  and  it  does  not  demand  so  varied  a  culture 
to  make  one  successful  in  it;  and  surgical  diagnosis  is, 
and  should  be,  a  great  deal  easier  than  medical  diag- 
nosis. The  French  give  to  it  the  name  of  "  external 
pathology,"  pathology  that  can  be  seen,  and  appre- 
ciated by  the  touch  ;  and  although  certain  regions,  like 
the  abdomen  and  scrotum,  are  very  obscure  as  to  their 
contents  when  diseased,  yet  in  many  cases  external 
pathology  is  very  easily  read  and  recognized.  It  is  one 
of  the  earliest  things  that  the  student  sees.  He  sees 
the  displacement  of  a  fracture,  the  deformity  of  a  dis- 
location. He  sees  unnatural  outlines,  he  feels  the  out- 
lines of  a  tumor  ;  neither  of  which  can  he  do  in  medi- 
cine. This,  then,  is  probably  one  of  the  great  charms 
of  surgery,  its  tangibility,  and  its  certainty,  when  we 
succeed.  We  feel  sure,  when  we  have  done  right,  that 
we  have  done  a  great  deal  of  good  ;  but  equally  sure, 
when  we  have  done  wrong,  that  we  have  made  a  very 
grave  mistake. 

One  is  tempted  to  think  that  surgery  means  opera- 
tion. It  does  not  necessarily  mean  that ;  and  although 
the  operative  part  of  surgery  is  brilliant,  it  is  not  the 
best  part,  nor  does  it  require  the  highest  attributes 
of  mind.  Surgical  pathology  is  a  matter  of  much  finer 
grade  than   surgical  operations.     A  man  with   a  good 
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knowledge  of  surgical  pathology  and  good  judgment  is 
more  valuable  to  his  patient  than  one  who  can  amputate 
dexterously,  because  that  is  to  a  certain  degree  a  me- 
chanical art  combined  with  anatomical  knowledge. 
Not  that  I  would  depreciate  in  the  slightest  degree 
the  importance  of  anatomical  knowledge  or  dexterity, 
only  they  are  not  by  any  means  all  of  surgery  or  the 
best  part :  for  the  knowledge  of  surgical  pathology, 
patience,  judgment,  conservatism,  are  the  best  part  of 
surgery. 

Latterly  (always,  in  fact,  since  the  time  of  M. 
Louis,  who  first  introduced  the  numerical  method), 
latterly,  and  in  all  times,  one  has  been  led  to  rely  upon 
statistics  as  showing  the  exact  result  which  should  be 
expected  in  a  surgical  disease  or  a  surgical  operation. 
Now  statistics  are  fallacious.  They  cannot  disclose  to 
us  all  the  peculiarities  of  an  individual  case.  They 
are  good  as  an  average,  but  they  do  not  apply  to  the 
individual.  By  that  I  mean  to  say  that  in  no  given 
case  can  you  say  :  This  patient  is  about  to  have  such 
an  operation  done  on  him.  There  are  seventy-five 
chances  that  he  will  recover,  and  twenty-five  that  he 
will  die,  exactly.  That  cannot  be  so  accurately  for- 
mulated as  that.  One  can  say  safely  :  In  the  majority 
of  such  cases  so  many  recover,  and  so  many  die.  What 
this  individual  will  do,  he  has  got  to  prove  for  himself. 
And  the  reason  of  this  uncertainty  is  that  we  have  by 
no  means  mastered  all  the  phenomena  and  the  problems 
of  life,  all  the  peculiarities  of  the  individual,  all  the 
changes  in  the  person's  constitution,  all  those  thousand 
influences  of  various  circumstances,  some  of  which  we 
shall  allude  to  as  bearing  on  surgery,  in  the  course  of 
this  lecture.  You  cannot  say  with  accuracy  what  a 
man's  chances  are. 

That  brings  us  now  naturally  to  the  point, 

WHAT  IS  THE  OBJECT  OP  SURGERY  ? 

It  can  have  but  two  objects :  one  is  to  relieve  suf- 
fering, the  other  is  to  prolong  life.     If  it  can  accom- 
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pHsh  either  of  these  objects,  it  succeeds.  If  it  does 
not  seek  to  accomplish  one  of  these  objects,  it  is  on  a 
false  aim  ;  if  it  does  not  accomplish  them,  it  fails.  It 
may  strike  one  perhaps,  at  first,  somewhat  with  sur- 
prise that  such  an  idea  should  be  enunciated  as  that 
surgery  might  not  seek  always  to  accomplish  one  of 
these  objects  ;  and  yet  scientific  ardor  may  push  aside 
that  humanity  which  ought  to  be  the  great  moving 
factor  in  all  surgical  judgment.  I  think  this  is  more 
apt  to  be  the  case  among  the  races  which  are  not  Anglo- 
Saxon  than  those  which  are.  I  think  the  Anglo- 
Saxon  mind  has,  for  some  reason,  a  more  naturally 
humane  tendency  than  the  Latin  mind  or  the  German 
mind;  and  that  humanity  always  has  been  the  great 
consideration  of  the  English  school  and  of  the  Irish 
school  and  of  the  Scotch  school,  and  I  trust  it  always 
will  be  of  ours.  To  relieve  suffering  or  to  prolong 
life  :  well,  that  again  naturally  civides  operations  into 
several  classes,  for  they  come  up  with  more  or  less 
urgency  before  the  surgeon  according  to  the  condition 
that  the  patient  happens  to  be  in.  So  we  say  that 
such  an  operation  is  an  operation  of  necessity ;  and  of 
another,  that  operation  is  one  of  expediency  ;  and  still 
of  a  third,  if  that  is  done  at  all,  it  can  only  be  done  as 
a  forlorn  hope  and  as  a  last  chance. 

The  operation  of  necessity  may  cover  such  grounds 
as  a  bleeding  vessel  or  a  strangulated  hernia  or  an 
appendicitis  with  an  abscess  and  stoppage  of  the  bowels 
—  cases  of  that  class.  No  one  can  hesitate  as  to  the 
propriety  of  interfering  and  doing  the  best  he  can  ;  and 
under  those  circumstances  no  one  should  wait,  the 
case  being  urgent,  for  complex  or  minute  surgical 
machinery ;  for  you  must  remember  that  before  the 
days  of  modern  appliances,  and  far  back  in  simple 
country  life,  that  a  great  many  desperate  operations 
were  done,  and  a  great  many  lives  saved  with  the 
simplest  tools  and  with  the  rudest  surroundings  ;  so 
that,  given  a  case  of  necessity,  we  must  go  ahead.  We 
cannot  do  otherwise. 
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On  the  other  hand,  the  operation  of  expediency  is  a 
far  different  matter,  and  there  comes  in  weighing  of 
chances,  pro  and  con,  which  no  man  can  definitely 
settle;  and  that  brings  us  again  to  the  fallacy  of 
statistics.  Here  is  where  statistics  come  in.  You  say 
such  a  person  has  a  tumor  of  the  breast.  That  tumor, 
so  far  as  we  can  make  out  from  her  age  and  its  pecu- 
liarities and  the  probabilities,  is  malignant,  probably 
cancer,  probably  the  epithelial  form  of  cancer  in  the 
breast.  Its  natural  history  is  to  run  about  three  and 
half  to  four  years,  and  then  terminate  life.  That  is 
its  outside  limit,  as  a  rule.  If  left  to  itself  it  will 
gradually  necrose  the  tissues  of  the  breast  and  infil- 
trate all  the  neighboring  parts,  break  down  the  breast 
into  a  sore  that  will  become  very  offensive  to  the  pa- 
tient and  friends ;  it  will  involve  the  arm,  cause  swell- 
ing and  pain  and  pressure  on  the  veins,  and  gradually, 
probably,  it  will  invade  internal  organs  through  the 
lymphatics,  and  in  three  to  four  years  destroy  life.  On 
the  other  hand,  if  this  diagnosis  is  true,  and  this  case 
is  operated  on  and  the  disease  removed  (all  that  we 
can  see),  the  chances  are  that  life  will  be  prolonged, 
that  there  will  be  an  immunity  of  some  months  to  one 
and  a  half  to  two  years  of  reasonable  health  before  the 
disease  comes  back,  and  that  if  it  does  come  back,  as  it 
almost  always  does,  that  it  may  come  in  a  locality  not 
quite  so  distressing,  that  the  patient  may  die  of  cancer 
of  the  liver  or  of  the  lungs,  or  some  other  internal 
part ;  that  she  may  not  have  the  deformity  and  distress 
of  an  ulceration,  and,  at  any  rate,  that  she'  has  a  year  or 
two  of  peaceable  life.  Besides  this  you  must  say  to 
yourself  :  The  patient  is  entitled  to  this  operation,  if 
she  wants  it,  on  the  ground  of  the  moral  effect  it  will 
have  on  her.  If  you  do  not  do  anything  she  will  be 
very  much  discouraged  and  perhaps  seek  measures  not 
so  good  as  the  poor  ones  you  can  offer.  Here,  then, 
comes  in  the  question  of  expediency  pro  and  con,  pro 
and  con  ;  and  the  diagnosis  once  being  made,  the  rest 
must  be  balanced,  for  the  truth  is  that  statistics  cannot 
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give  you  accurate  facts.  You  can  say,  the  natural  his- 
tory is  so  and  so,  it  will  probably  go  so  long,  probably 
recur  in  about  such  a  time,  in  about  such  a  way ;  but 
not  necessarily  so  in  this  given  case  because  there  is 
infinite  variety  in  the  disease  and  in  the  individual. 

Then  there  is  the  operation  which  is  done  as  a  last 
chance.  That  is  a  very  distressing  and  serious  problem 
indeed.  A  good  many  poor  people  come  to  the  sur- 
geon and  wish  to  be  executed,  killed,  put  out  of  the 
way,  and  say  :  "  I  am  suffering  so  much  that  if  I  can 
have  some  ether  I  don't  care  whether  I  wake  up  or 
not.  It  is  an  easy  way  to  go,  and  you  can  do  the  op- 
eration ;  and  if  there  is  a  chance  of  my  coming  through, 
I  will  take  that  chance  ;  and  if  it  goes  the  other  way, 
I  shall  be  satisfied."  That  is  quite  a  common  thing 
to  have  people  say  who  have  reached  a  certain  period 
of  life,  or  a  certain  degree  of  mental  tension  from  pain. 
Pain  is  the  great  destroyer  of  happiness  and  peace  and 
fortitude ;  and  after  a  while  it  breaks  people,  and  they 
want  to  get  rid  of  it  at  any  cost.  Opiates  relieve  for 
a  while,  but  it  recurs ;  and  patients,  for  instance,  with 
cancer  of  the  pylorus,  or  many  other  cases  I  might 
allude  to,  are  in  that  state  that  they  had  rather  die 
than  live  as  they  are.  Now  the  surgeon  has  to  ask 
himself  :  Is  there  a  last  chance  ?  Is  this  forlorn  hope 
likely  to  lead  to  anything,  or  surely  going  to  lead  to 
death?  If  the  latter,  he  is  not  justified  in  operating. 
If  there  is  a  chance,  and  the  patient  clearly  under- 
stands it,  I  think  myself  he  is  entitled  to  have  the 
benefit  of  that  slight  chance  if  he  wants  to. 

This  brings  us  to  another  very  important  part  of  the 
subject,  that  in  operations  of  necessity  and  in  opera- 
tions of  expediency  and  in  operations  which  are  merely 
forlorn  hopes,  in  an  ascending  scale  of  prominence 
and  gravity,  comes  the  question  whether  or  not  any 
operation  should  ever  be  done  without  the  consent  or 
knowledge  of  the  patient^  or,  if  a  minor,  the  patient's 
parents  or  guardians  or  friends.  No  such  restraints, 
1  imagine,  hold  people  back  in  certain  parts  of  the 
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continent  of  Europe.  I  think  thev  go  on  and  do 
things  if  they  think  best.  The  law  protects  them. 
The  hospital  patient  is  very  properly  subjected  to  cer- 
tain rules  when  he  comes  there,  and  such  things  as 
complaints  and  suits  for  malpractice  are  practi- 
cally unknown,  or  very  much  less  frequent  than  with 
us  ;  but  fortunately  or  unfortunately,  —  I  am  hardly 
prepared  to  say  which  ;  in  the  point  of  humanity  for- 
tunately, and  in  the  point  of  the  poor  doctor  unfortu- 
nately,—  with  us  the  accountability  to  which  one  is 
held  for  every  act  performed  surgically  is  very  strict, 
and  we  have  to  be  careful  to  protect  ourselves  ;  not 
only  to  protect  our  good  name,  but  also  our  pocket,  in 
threatened  suits.  Hence  the  very  great  importance  of 
getting  consent  for  things  which  are  necessary.  I  say 
the  importance  of  this  consent  is  in  an  ascending  scale 
in  those  three  classes  of  cases  :  necessity  the  least,  ex- 
pediency in  the  middle  degree,  and  forlorn  hope  of  the 
last  importance.  In  an  operation  of  necessity,  one  can 
conceive  the  case,  for  instance,  in  which  the  patient  is 
either  drunk  or  unconscious  from  an  injury,  and  in 
which  no  one  would  hesitate  to  take  the  risk  of  open- 
ing his  windpipe,  tying  one  of  his  arteries,  of  trephin- 
ing his  head  —  you  must  do  it  or  he  will  die  in  a  little 
w^hile,  —  especially  the  first  two.  That  is  a  risk  you 
have  to  take,  and  it  is  well  in  such  a  case,  if  possible, 
to  have  some  other  surgeon  with  you  in  order  that  the 
responsibility  may  be  divided,  and  it  may  be  said  that  a 
consultation  has  been  held  on  the  case.  But  in  an 
operation  of  expediency  or  where  there  is  room  to 
wait,  it  is  right  and  safe  always  to  wait  for  the  consent 
of  the  parties  concerned.  Now  you  will  see,  when 
you  go  around  about  the  hospitals,  a  great  many  cases 
that  turn  out  badly  because  the  doctor's  opinion  was 
not  taken  and  his  advice  was  not  followed  early  in  the 
case.  Especially  is  this  true  of  compound  fractures 
and  of  amputations  and  of  other  cases,  of  similar  classes, 
where  the  patient  holds  back,  refuses  treatment  until 
secondary    and    perhaps    inflammatory   changes    have 
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come  on,  and  does  not  get  so  good  a  result ;  or  even 
dies  iu  consequence  of  this  unfortunate  delay.  The 
patient  who  consents  readily  to  operation,  and  if  this 
is  done  early,  in  the  judgment  of  the  surgeon,  has  us- 
ually the  best  success.  But  we  are  so  situated  here 
in  these  American  communities  that  we  must  be  very 
careful  to  get  full  consent  for  everything  which  can  be 
shown  to  be  expedient.  There  is  a  large  class  of 
cases  that  are  going  to  become  medico-legal  cases  any 
way,  no  matter  whether  we  do  anything  or  do  not  do 
anything  ;  if  the  patient  dies  or  lives  there  is  going  to  be 
either  an  inquest  or  a  suit  for  accident.  Such  a  case, 
for  instance,  in  a  very  marked  degree,  may  be  a  case 
of  gun-shot  wound  of  the  bowels.  We  see  it;  recog- 
nize its  desperate  condition  ;  know  that  if  there  is  any 
chance  at  all,  it  consists  in  doing  something  the  first 
two  or  three  hours  :  after  that  the  chance  of  recovery 
is  very  small.  We  know  that  if  anything  can  be  done 
by  opening  the  abdomen,  it  will  be  by  immediately 
opening  it  in  order  to  arrest  the  bleeding  of  vessels, 
check  extravasation,  wash  out  the  cavity  and  avert 
possibly  the  onset  of  peritonitis,  which  is  a  very  rapid 
disease.  On  the  other  hand,  the  operation  is  a  very 
fatal  one.  Recoveries  have  been  scanty.  Its  patho- 
logy, its  practice,  its  results,  are  all  new  ;  and  we  must 
be  very  careful  in  cases  of  this  class  that  we  have 
strict  authority  for  going  ahead,  and  doing  what  we 
think  is  right,  in  cases  which  are  going  to  involve 
necessarily  criminal  proceedings. 

I  will  pass  from  this  part  of  the  subject,  which  is 
not  quite  so  agreeable,  to  what  concerns  and  interests 
us  most  with  regard  to  surgical  cases. 

I  said  that  statistics  were  fallacious,  that  each  case 
had  got  to  be  considered  by  and  for  itself.  There  are 
a  great  many  circumstances  which  govern  our  judgment 
in  considering  a  case,  or  a  patient,  a  good  subject  for 
operation  or  a  fair  subject  for  operation  or  a  very  poor 
subject.  The  condition  at  the  time,  of  course,  is  one 
of  the  most  important  factors ;  for  instance,  the  sever- 
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ity  of  the  accident,  the  amount  of  blood  lost,  the  degree 
of  shock  to  the  nervous  system,  —  this  perhaps  is  the 
most  important  factor  of  all.  It  is  hard  to  estimate, 
sometimes.  Patients  sometimes  look  pretty  well,  who 
are  apt  to  collapse  under  ether,  and  to  die  after  the 
first  few  incisions  are  made.  This  is  especially  true 
of  cases  of  abdominal  surgery  of  an  acute  inflammatory 
nature,  such  as  abscess  about  the  appendix  and  caecum  ; 
or  of  localized  peritonitis,  or  of  irritations  set  up  by 
foreign  bodies,  or  of  volvulus  or  intussusception, — 
all  those  conditions  which  are  acute.  Their  history  is 
the  history  of  a  few  days,  sometimes  of  a  few  hours. 
After  two  or  three  days,  the  diagnosis  having  been 
fairly  made,  the  patient  and  friends  brought  to  the  con- 
sent of  doing  something  by  the  patient's  desperate 
condition,  and  the  surgeon  being  ready,  he  tries  to  es- 
timate what  the  patient  can  stand,  how  long  it  will  be 
safe  to  keep  open  the  abdominal  cavity  ;  and  in  this 
he  is  sometimes  deceived.  These  patients  appear 
pretty  well  during  the  first  half-hour  of  ether ;  and 
then  they  collapse  all  at  once,  and  frequently  die  on 
the  table  with  sudden  failure  of  the  pulse,  and  filling 
up  of  the  lungs,  and  failure  of  respiration.  On  the 
other  hand,  take  the  shock  from  the  crushing  of  a  limb 
from  steam  power  or  any  other  power,  and  you  have 
immediate  and  intense  shock.  There  you  can  estimate 
the  situation  better.  You  see  how  badly  the  patient 
is  off,  that  he  has  all  the  symptoms  of  profound  shock. 
You  see  at  once  that  until  he  reacts  and  rallies  to  a 
certain  degree,  that  he  cannot  bear  anything  more, 
either  in  the  way  of  ether,  or  operation  ;  and  you  wait 
until  some  signs  of  rallying  take  place  before  you 
proceed  to  operate.  The  patient's  condition  at  the 
time,  then,  in  acute  cases  influenced  by  rapid  disease 
or  influenced  by  accidents,  is  an  extremely  important 
factor  in  surgical  judgment,  about  when  to  interfere, 
how  much  to  interfere,  how  long  to  interfere.  The 
latter,  I  think,  is  the  most  important  of  all ;  for  I  be- 
lieve really  in  these  modern  days  of  antiseptics  and 
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anassthesia  we  are  tempted  sometimes  to  prolong  op- 
erations to  such  a  degree  tliat  the  patient  sinks  in  the 
second  hour  who  might  have  rallied  in  the  first,  by 
being;  kept  too  long  in  that  collapsed  condition. 

The  General  Constitution  of  the  Patient.  —  That  is 
of  the  highest  importance.  Patients  differ  enormously. 
Some  will  live  through  almost  anything  ;  some  succumb 
at  the  slightest  blow.  Some  patients  have  what 
Travers  used  to  call  "an  irritable  constitution."  He 
cites  this  illustration  :  One  man  goes  out  hunting,  gets 
a  slight  blow  on  the  shin.  Another  gets  a  little  blow 
on  the  shin  in  the  street.  One  heals  instantly  ;  the 
other  passes  into  a  low  state  of  fever,  and  is  sick  a 
week  or  so  with  cellulitis,  etc.  So  far  as  one  can  see, 
those  two  patients  may  look  about  alike  when  the  ac- 
cident occurs.  An  irritable  constitution  is  one  easily 
upset  —  perhaps  you  may  use  that  word  —  unbalanced, 
not  having  staying  power,  endurance,  and  thrown  off 
its  true  level  by  even  slight  accidents.  This,  I  think, 
is  more  true  of  some  races  than  others.  I  think  that 
the  Irish  are  an  especially  mercurial  people,  and  very 
subject  to  constitutional  irritation.  They  may  recover 
well  from  operations,  but  operations  affect  them  quite 
seriously.  On  the  other  hand,  the  Oriental  is  well 
known  to  be  absolutely  impassive  under  surgical  shock, 
and  to  make  wonderful  recoveries  after  surgical  in- 
juries and  surgical  operations.  If  we  have  had  the 
advantage  of  knowing  the  patient  before,  we  can 
estimate  what  his  constitution  is  going  to  do  ;  and  this, 
I  think,  is  exactly  what  the  common  and  much-abused 
saying  means  that  such  a  doctor  "  knows  the  constitu- 
tion of  the  family  "  ;  in  other  words,  he  has  seen  them 
through  thick  and  thin  for  fifteen  or  twenty  years,  and 
under  given  circumstances  he  can  predict  better  than 
any  outsider  possibly  could  what  such  a  one  will  do,  if 
accident  or  disease  happens.  We  cannot  estimate  it 
fully.     We  can  estimate  it  to  a  certain  degree. 

We  come  to  the  next  consideration,  which  we  can 
estimate,  if  we   are  careful,   and  that  is  the  effect  on 
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patients  who  are  about  to  undergo  operations,  of  any 
form  of  organic  disease  of  parts  which  are  not  about  to 
be  operated  on.  Take  amputation  of  the  leg,  for  in- 
stance, has  the  patient  any  disease  of  the  viscera  which 
would  render  an  operation  dangerous? 

The  Kidneys.  —  First  of  all,  I  should  put  the  kid- 
neys. If  he  has  got  Brigbt's  disease,  he  will  have  his 
risks  from  an  amputation  enormously  increased.  That 
risk  may  not  be  enough  to  deter  us  from  operating, 
certainly  not  in  a  case  of  necessity.  The  patient  with 
Brigbt's  disease,  who  has  got  a  leg  crushed,  must  have 
the  leg  taken  off,  and  take  the  chances.  But  the  wo- 
man who  has  Brigbt's  disease  and  some  tumor  or  little 
growth  not  troubling  her  very  much  had  perhaps  bet- 
ter be  left  alone.  But  the  other  condition  of  the  kid- 
neys, even  more  fatal  and  almost  prohibitory  to  oper- 
ative interference,  is  the  saccharine  diabetes  which 
leads  to  gangrene,  and  leads  to  coma,  fatal  coma,  serous 
brain,  effusion  in  the  brain  under  ether  and  after  the 
shock  of  an  operation.  You  will  bear  in  mind  that  in 
many  of  the  cases  of  gangrene  you  may  be  called  upon  to 
see  in  elderly  or  middle-aged  persons,  if  you  examine, 
you  will  find  a,  saccharine  condition  of  the  urine.  That 
contraindicates  interference,  and  explains  partly  the 
cause  of  the  gangrene  in  the  patient. 

Organic  Disease  of  the  Lungs.  —  Organic  disease  of 
the  lungs  is  not  quite  so  important.  A  good  many 
people  will  get  well  if  the  lungs  are  diseased  when  op- 
erated on.  Of  course,  I  would  not  imply  that  an  op- 
eration can  be  judiciously  done  in  the  acute  affections 
of  the  lungs,  like  an  active  pneumonia  or  an  acute 
pleurisy,  anything  of  that  kind  ;  but  in  phthisis  a  great 
many  operations  are  done,  and  the  patients  do  very 
well ;  and  bronchitis  more  so,  and  so  on  to  with  other 
chronic  affections. 

Organic  Disease  of  the  Liver.  —  Any  organic  dis- 
ease of  the  liver,  on  the  other  hand,  is  an  almost  posi- 
tive indication  not  to  interfere.  You  are  well  aware 
that  affections  of  the  liver  are  apt  to  be  accompanied 
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with  a  hsemorrhagic  tendency,  and  that  that  condition 
is  very  liable  to  crop  out  and  annoy  you  in  the 
case  of  any  surgical  operation  done  where  the  patient 
is  really  suffering  from  hepatic  disease. 

Tke  Heart.  — The  heart  is  important  in  two  ways  : 
in  the  first  place,  whether  the  patient  can  safely  take 
ether ;  in  the  second  place,  if  the  operation  is  en  one 
of  the  extremities,  whether  he  can  nourish  and  repair 
the  site  of  the  wound  after  an  operation  is  done.  Us- 
ually he  can.  Heart-disease  is  not  a  very  marked  con- 
traindication ;  and  usual  y  the  patient  with  heart-dis- 
ease can  take  ether  provided  it  is  given  with  caution, 
and  a  knowledge  is  had  beforehand  of  the  condition  of 
the  he^rt  that  you  have  got  to  meet  with.  So  I  should 
say  that  the  heart  and  lungs  were  the  least  obstacles, 
the  kidneys  the  greatest,  and  the  liver  the  next,  per- 
haps, to  surgical  interference. 

Now  another  very  important  function,  one  that  has 
as  much  bearing  perhaps  as  any  one  possibly  can  upon 
the  result  of  surgical  operation,  is  the  'power  of  diges- 
tion^ alimentation,  nutrition  of  the  patient,  in  other 
words,  their  habit  of  digestion,  whether  they  have  a 
good  stomach,  a  fair  condition  of  the  bowels,  so  that 
the  gastric  digestion  and  the  intestinal  digestion  are 
habitually  carried  on  with  a  fair  degree  of  perfectuess. 
If  they  are,  that  patient  will  survive  almost  any  sur- 
gical operation.  AH  depends  and  falls  back,  in  the 
long  struggle  for  life  after  a  severe  and  prostrating 
operation,  upon  the  digestive  powers;  and  if  those  are 
good,  you  may  hope  certainly  for  the  best  results,  and 
if  those  are  bad,  you  have  very  little  chance  in  con- 
tending with  a  severe  operation. 

Tke  State  of  the  Arteries.  —  It  goes  without  saying 
that  atheromatous  arteries  are  the  worst  possible  things 
for  surgical  interference.  They  cannot  ^dilate  and 
yield  to  the  inflammatory  processes,  respond  to  the 
nervous  stimulus  of  the  part  after  it  is  wounded,  can- 
not supply  the  vital  fluid  ;  and  sloughing  and  gangrene 
take  place  in  the  atheromatous  patient. 
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There  are  a  good  many  functional  disturbances  I 
wish  to  speak  of,  that  should  delay  an  operation.  In 
other  words,  they  are  disturbances  that  often  can  be 
corrected  by  care  and  previous  treatment ;  and  you 
will  notice  that  the  difference  sometimes  in  certain 
classes  of  cases  or  patients  in  a  series  of  surgical  cases 
is  as  to  whether  the  patients  have  been  seen  and  pre- 
pared for  it  by  a  previous  course  of  treatment,  or 
whether  they  have  been  taken  at  once  from  every-day 
life,  hurried  on  to  the  table,  and  in  the  excitement  and 
fevered  condition  of  every-day  life  operated  on,  at  once. 

Ancemia.  —  One  of  the  most  important  functional 
disturbances  is  anaemia,  bloodlessness,  poor  weak  blood, 
imperfect  manufacture  of  red  cells,  going  back  of 
course  to  the  lymphatics  again  and  to  the  last  stages 
of  digestion.  The  anaemic  patient  will  die  sometimes 
from  shock,  or  from  a  very  slight  secondary  haemor- 
rhage after  an  operation.  Things  which  would  be 
trivial  to  the  person  in  fair  health  are  sometimes  fatal 
to  the  extremely  anaemic  person  ;  and  that  has  to  be 
very  carefully  borne  in  mind  ;  and,  if  possible,  you 
should  wait  and  build  up  the  condition  before  you  at- 
tempt an  operation.  I  admit  that  this  is  sometimes 
impossible.  For  example,  an  anaemic  person  constantly 
losing  blood  from  internal  haemorrhoids  may  be  losing 
strength  faster  than  you  can  possibly  give  it  by  delay 
and  giving  iron,  tonics  and  food ;  but  if  there  is  no 
rapid  waste  going  on,  it  is  safe  to  wait  a  fortnight,  and 
get  the  patient  into  a  better  condition,  before  you 
proceed  to  interfere. 

Menstruation.  —  Menstruation  is  a  poor  time  to  op- 
erate. It  wakes  up  a  great  many  nervous  sympathies 
and  excitements  ;- leads  to  congestion  of  the  breasts  — 
certainly  a  poor  time  to  operate  on  the  breast;  leads 
to  congestion  of  the  pelvic  organs  —  certainly  a  poor 
time  to  operate  on  the  rectum,  or  parts  in  that  neigh- 
borhood. 

Pregnancy,  —  Pregnancy  is  rather  an  open  question. 
It  used  to  be  said,  "  You  must  not  operate  in  preg- 
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nancy  at  all."  Now  a  great  many  severe  operations 
are  done  in  the  pregnant  state.  Every  one  will  admit 
if  you  can  avoid  an  operation  in  the  pregnant  state,  do 
so.  If  you  are  driven  to  it,  with  how  much  hope  may 
you  look  forward  to  a  good  result  and  to  avoiding 
abortion  ?  Statistics  and  papers  written  recently  rather 
tend  to  show  that  the  danger  of  miscarriage  and  the 
danger  of  death  in  operating  in  pregnancy  have  been 
overrated,  and  patients  will  go  through  a  great  many 
things  and  still  continue  to  carry  the  child,  to  preserve 
the  life  of  the  child  and  recover.  Never  operate  if 
you  can  avoid  it,  but  you  may  be  driven  to  it  by  the 
contemporaneous  presence  of  a  pregnant  uterus  and 
rapidly  growing  cyst  in  the  abdominal  cavity.  Both 
cannot  go  on  together.  One  has  got  to  be  taken  away 
before  the  other  can  fulfil  its  function.  Probably  the 
reason  why  we  have  less  risk  to  contend  with  in  preg- 
nancy now  than  formerly  is  in  the  use  of  antiseptics. 
The  pregnant  condition  has  always  been  recognized  as 
one  of  plethora,  and  one  very  prone  to  inflammations. 
If  then  antiseptics  were  not  used,  peritonitis  was  very 
apt  to  be  excited  by  surgical  interference  in  the  preg- 
nant condition.  In  the  treatment  of  the  present  day, 
antiseptics  being  used,  the  chances  of  sepsis  are  very 
much  diminished,  and  the  chances  of  operating  during 
the  pregnant  state  very  much  improved.  Probably 
that  is  the  explanation  of  it. 

Certain  constitutional  conditions,  for  instance,  ty- 
phoid fever,  are  very  fatal  in  operations.  Most  patients 
who  are  obliged  to  be  operated  on  in  the  typhoid  state 
die  even  from  slight  operation.  We  can,  of  course, 
only  conceive  of  a  limited  class  of  cases  that  must  ab- 
solutely demand  operation.  I  will  not  allude  to  the 
chance  of  doing  anything  in  the  abdominal  cavity  when 
perforation  has  taken  place  from  ulceration  of  the 
ilium  in  the  typhoid  state,  because  that  is  too  doubtful 
to  talk  much  about  at  the  present  time.  I  will  allude 
to  such  cases  as  I  have  seen  occur,  as  strangulated 
hernia  in  typhoid  fever,  the  patient  getting  out  of  bed 
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in  a  state  of  delirium  and  forcing  down  the  hernia,  and 
having  all  the  symptoms  of  strangulation  while  in  the 
third  or  fourth  week  of  typhoid  fever;  or  an  accident, 
that  the  patient  may  be  subjected  to  in  the  typhoid 
state  ;  those  cases  may  absolutely  require  an  operation. 
You  must  do  it.  The  patient  will  probably  die,  but 
there  is  nothing  else  to  be  done. 

Hectic  Fever.  —  That  is  a  poor  condition,  but  yet  it 
is  one  in  which  the  patient  will  endure  an  immense 
amount.  It  is  a  well-known  fact  that  pathological 
amputations,  those  that  are  done  for  disease,  for  chronic 
disease  of  the  joints  and  bones,  long-continued  cold 
abscesses,  things  of  that  kind,  those  operations  called 
secondary  and  pathological  operations,  have  a  larger 
percentage  of  recovery  than  those  which  are  done  pri- 
marily after  the  receipt  of  an  injury  when  the  leg  is 
clean  and  whole  and  the  constitution  fresh.  This  re- 
markable condition  of  things  has  not  yet  been  wholly 
altered  by  the  introduction  of  antiseptics.  The  balance, 
I  think,  is  not  so  positive  as  it  used  to  be,  but  still 
rather  inclines  to  the  pathological  side  ;  and  the  patient 
who  has  been  sick  in  bed  four  or  five  months  or  a  year 
with  a  diseased  knee,  subject  to  hectic,  exhausted  by 
suppuration,  stands  a  much  better  chance  of  recovery 
than  the  patient  who  has  just  had  a  limb  crushed;  so 
that  hectic  is  not  a  contraindication  to  interference. 
Patients  who  have  been  through  the  hectic  stage  will 
stand  a  great  deal  usually  in  the  way  of  operative  in- 
terference. 

Alcoholism.  —  That  is  one  of  the  worst  things  we 
have  to  contend  with.  It  is,  of  course,  as  we  will  see 
later,  of  two  forms :  one,  the  man  who  is  constantly 
indulging  in  violent  debauches ;  and  the  other,  the 
man  drinking  steadily  every  day  without  ever  getting 
intoxicated.  In  the  first  case  the  man  passes  on  into 
acute  delirium  tremens.  In  the  second  case,  having 
been  an  habitual  drinker,  without  excess,  so-called,  he 
probably  has  for  years  deranged  his  powers  of  endos- 
mosis  and  exosmosis  to  an  irremediable  degree.     The 
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delicate  membranes  of  the  brain,  of  the  liver,  of  the 
mesentery  become  changed  by  the  prolonged  use  of 
alcohol,  damaged,  thickened.  Absorption,  or  endosmo- 
sis  and  exosmosis,  that  incessant  flow  of  nutritive  and 
waste  currents,  becomes  impeded.  The  veins  become 
dilated.  He  deposits  fat  all  over  the  surface.  His 
skin  becomes  diseased  also ;  all  his  organic  functions 
are  torpid  ;  and  proportionately  he  does  badly  after 
a  surgical  operation.  We  never  should  choose  the 
acutely  alcoholic  stage  for  an  operation,  if  it  can  be 
avoided ;  but  unfortunately  the  same  debauch  that 
causes  the  alcoholism  causes  the  accident  that  calls  for 
interference.  But  it  is  not  a  desirable  condition  in 
which  to  interfere  at  all,  inasmuch  as  delirium  tremens 
is  the  most  common  result. 

Age.  — This  is  very  important.  Infancy  is  a  good 
time  for  operations.  Childhood,  if  you  will  limit  that 
tiriie  from,  say,  five  years  old  to  puberty,  is  the  very 
best  time  for  operations.  Children  will  recover  from 
most  extreme  mutilations  and  accidents,  repair  great 
surfaces,  grow  cicatrices  where  the  adult  cannot  do  it, 
survive  lacerations  and  bleedings  and  mutilations  which 
the  adult  cannot  do.  The  power  to  resist  injury,  the 
power  to  repair  is  cotemporaneous  with  the  period  of 
growth  and  decreases  in  proportion  to  its  decline. 
During  the  time  of  growth  the  child  and  the  young 
person  are  certainly  keeping  up  the  balance  and  mak- 
ing an  immense  addition  every  day.  Let  them  be 
hurt :  their  growth  will  be  checked  a  little  while,  but 
this  great  force  is  thrown  to  repair.  Growth  once 
done,  reparative  power  grows  less  ;  and  grows  less  and 
less  throughout  life,  until  in  old  age  it  becomes,  as  we 
know,  extremely  feeble.  Infancy  to  a  certain  degree, 
childhood  to  a  very  marked  degree,  adolescence  still 
to  great  degree,  middle  age  to  fair  degree,  old  age  to  a 
feeble  degree,  respond  to  the  great  strain  thrown  upon 
the  system  by  a  surgical  operation  or  an  accident. 

The  processes  of  change  and  repair  and  the  course  of 
shock  vary  also  very  much  at  different  ages.     In  the 
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old  person  shock  is  very  slow  in  coming  on,  and  it  is 
very  slow  in  going  off.  It  may  not  show  itself  much 
for  some  hours ;  when  it  comes,  it  persists  three  or 
four  days.  The  old  person  will  lie  in  a  feeble  state 
three  or  four  days  in  a  condition  that  would  kill  a 
younger  one,  and  slowly  rise  out  of  it  and  recover. 
The  prognosis  is  not  in  old  persons  to  be  compared 
to  the  prognosis  in  the  person  who  is  thirty-five  or 
forty.  In  the  old  person  shock  is  profound  but  slow, 
and  may  be  rallied  from  in  a  condition  in  which  we 
should  not  expect  it  to  be  in  a  younger  person.  In 
exact  proportion  to  youth  is  the  rapidity  of  shock  and 
of  reaction  and  of  the  inflammatory  processes.  In  the 
baby  the  circulation  and  nervous  forces  are  as  active 
as  they  are  in  the  insect  you  see  flitting  about  with 
incessant  fluttering  of  wings  in  the  hot  summer  day : 
breathing,  pulse  and  everything  are  rapid,  and  the 
changes  are  proportionately  quick.  This  applies  just 
as  much  to  the  diseases  of  children  as  it  does  to  the 
surgery  of  children.  A  sick  baby  or  sick  child  is 
going  through  its  stages  of  shock,  inflammation,  and  its 
reactions,  its  recovery  or  its  death,  and  is  going  through 
the  stages  of  its  acute  disease,  in  a  few  hours,  instead 
of  a  few  days. 

What  shall  be  done  to  prepare  a  patient  for  opera- 
tion ?  Of  course,  attend  to  the  digestive  system.  Give 
such  a  cathartic,  if  necessary,  that  it  will  act  upon  the 
whole  alimentary  canal,  liver  and  other  parts  included, 
of  which  the  best  probably  is  the  compound  cathartic 
pill  of  the  United  States  Pharmacopoeia,  which  contains 
a  small  percentage  of  calomel  and  a  good  many  drastic 
drugs.  Clear  out  the  alimentary  canal,  get  the 
stomach  into  a  fair  state.  Give  iron  and  tonics,  if 
necessary.  Mental  effect  is  very  great.  Here  it  is  some- 
times that  the  offices  of  the  church  have  great  effect  on 
the  patient,  and  they  should  always  be  estimated  at 
their  true  worth,  I  think,  in  quieting  apprehension  and 
in  adding  to  fortitude  and  making  the  patient  willing 
and  perhaps  even  happy  in  the  prospect  of  an  operation. 
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I  have  seen  the  effect  very  marked  indeed.  If  the 
patient  desires  anything  of  that  kiud,  it  should  be  en- 
couraged, not  only  from  motives  of  humanity  and 
religion,  but  from  scientific  reasons  also. 

Habit.  —  That  is  a  great  factor.  Get  the  patient 
used  to  things  before  you  begin.  I  think  it  is  some- 
times of  great  value  to  get  the  patient  to  go  to  the 
hospital,  if  the  operation  is  one  of  expediency,  and  lay 
off  two  or  three  days  before  the  thing  is  done.  He 
gets  accustomed  to  the  air,  the  room,  the  bed,  gets  ac- 
quainted with  the  nurses.  We  all  know  if  we  change 
our  habitation  or  move  away  a  little  distance  for  a  few 
hours  into  a  new  set  of  surroundings,  that  the  effect 
on  mind  and  body  is  quite  marked  even  in  a  state  of 
health,  and  the  digestion  and  the  sleep,  etc.,  are  very 
often  a  little  deranged  even  by  the  slightest  changes. 
That  is  especially  true  in  the  feeble  nervous  condition 
of  the  patient  who  is  sick  or  is  going  to  have  an 
operation  ;  and  it  is  of  great  value  sometimes  to  give  a 
patient  the  habit  of  a  place  and  familiarity  with  the 
nurses  and  the  surgeon  before  the  operation  is  done. 

Absolute  rest,  also,  sometimes  in  connection  with 
this  —  or  habitude,  as  I  call  it  —  is  invaluable.  This 
is  especially  true  sometimes  of  operations  about  the 
pelvis  and  rectum  ;  and  I  think  it  is  true,  perhaps  not 
to  the  same  degree  it  used  to  be,  of  operations  about 
the  joints.  For  instance,  if  you  are  going  to  do  an 
operation  which  will  require  the  limb  to  be  done  up  in 
a  stiff  bandage  afterwards,  the  irksomeness  of  the  con- 
finement will  be  great  to  the  patient  if  he  has  not 
been  accustomed  to  it,  and  I  have  sometimes  thought 
that  great  gain  has  been  got  in  the  condition  of  the 
nervous  system  before  operations  on  joints  by  putting 
the  patient  to  bed  and  applying  a  splint  for  a  week  or 
so  until  he  gets  thoroughly  used  to  that  sort  of  condi- 
tion, then  after  the  operation  if  a  bandage  is  put  on  he 
gets  back  to  his  habitual  state,  it  is  nothing  new,  and 
be  doesn't  fret  and  twist  about  and  ache  as  he  would 
otherwise  do.     We  see  this   also  in  all  surgical   acci- 
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dents,  such  as  broken  bones  which  do  not  require  any 
operation.  The  patient  with  a  broken  thigh,  put  on 
his  back,  his  head  tipped  down,  his  back  aches  furiously 
about  two  or  three  days,  and  after  that  he  is  perfectly 
comfortable.  It  is  habit.  Such  a  condition  is  impor- 
tant to  establish  in  a  patient  before  a  severe  surgical 
operation. 

Modern  surgery,  I  think  we  all  know,  has  made  its 
great  gain  by  the  introduction  of  anaesthesia  first,  and 
by  the  introduction  of  asepsis  in  these  latter  years. 
Nothing  can  be  greater  than  the  benefit  conferred  by 
anaesthesia,  but  the  benefit  conferred  by  asepsis  also 
has  perhaps  been  equally  great,  and  it  is,  it  seems  to 
me,  fully  as  great  a  discovery  as  the  other.  The  sur- 
geon is  emboldened  now,  perhaps,  a  little  too  much. 
He  is  tempted  to  look  in  and  see  what  is  the  matter  by 
an  incision,  when  in  old  times  he  would  have  contented 
himself  in  palpating  the  abdomen  and  trying  to  balance 
the  probabilities  in  his  mind  as  to  what  there  might  be 
beneath.  I  have  no  doubt  that  the  gain  in  surgery  by 
asepsis  has  been  very  great;  and  yet  I  have  sometimes 
been  led  to  think  that  surgical  operations  are  a  little 
overdone  on  that  account,  some  done  that  need  not  be 
done ;  that  the  impunity  to  the  surgeon  given  by  asepsis 
is  the  cause  of  what  I  would  call  his  rashness. 
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11. 

ANESTHETICS. 

Surgical  anaesthesia  is  the  subject  of  to-day's 
lecture.  By  this  we  mean  the  power  of  producing, 
at  will,  unconsciousness  to  pain  during  surgical  opera- 
tion. 

There  are  two  kinds  of  anaesthesia.  One  is  local : 
one  is  general.  In  the  lirst  case  the  patient  does  not 
lose  his  consciousness  :  in  the  second  he  does.  Local 
anaesthetics  are  far  preferable  to  any  others.  They  are, 
however,  unfortunately  of  imperfect  application,  and 
uncertain  action.  On  the  other  hand,  the  general 
anaesthetic  necessarily  narcotizes  the  brain  as  well  as 
the  rest  of  the  body,  throws  the  patient  into  profound 
sleep,  from  which  the  recovery  is  quite  slow,  and  some- 
times quite  unpleasant.  The  benumbing  effect  of  a 
ligature  or  tourniquet  was,  perhaps,  the  first  applica- 
tion of  a  local  anaesthetic.  It  is  quite  effectual  in  am- 
putating a  limb.  Probably  if  a  tourniquet,  or  rubber 
twist,  is  put  around  a  limb  tightly  and  left  for  some 
little  time,  sensibility  during  the  operation  is  very 
much  diminished.  The  next  that  was  used,  and  which, 
for  a  while,  was  quite  popular  and  quite  effectual,  was 
freezing  the  skin  over  a  limited  area  in  order  to  abolish 
its  sensibility.  Any  agent  which  evaporates  rapidly 
and  produces  cold  will  do  this.  Alcohol  will  do  this. 
Ether  will  do  it  better.  The  higher  grades  of  petroleum 
oils  will  do  it  better  still :  and  from  them  was  manu- 
factured an  agent  which  was  called  rhigolene  by  the 
manufacturer,  which  had  a  very  quick  evaporating 
power,  and  produced  an  intense  degree  of  cold.  The 
disadvantage  of  the  anaesthesia   produced  by  cold  is 
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that  the  local  freezing  must  be  followed  by  a  reaction, 
and  that  when  the  reaction  comes  on  and  the  vessels 
fill  again  with  blood,  the  same  tingling  and  pain  is  pro- 
duced as  is  done  after  any  other  mode  of  freezing. 
This,  added  to  the  wound  which  is  made  by  the  sur- 
geon, to  all  appearance,  produces  more  intense  suf- 
fering in  the  patient  than  the  original  relief  afforded 
by  the  freezing  operation.  Secondly,  although  the 
rhigolene  is  very  useful  in  certain  cases,  it  is  not  ca- 
pable of  a  very  extended  application.  It  may  be  used 
for  a  felon ;  it  may  be  used  very  nicely  indeed  for  a 
puncture,  as  for  instance,  paracentesis  of  the  thorax  or 
the  abdomen,  —  over  a  limited  space  and  for  a  short 
time,  so  that  the  reaction  that  comes  on  will  not  be  too 
painful  and  too  severe ;  but  this  is  the  limit  of  its 
application. 

In  the  discovery  and  use  of  cocaine  as  a  local 
anassthetic  we  had  the  next  best  example,  and  the  best 
one  that  we  have  now.  Cocaine  applied  to  the  mucous 
membranes  is  quite  a  good  local  anaesthetic.  It  seerrffe 
to  affect  more  sensibly  the  eye  and  the  mouth  than  it 
does  the  urethra  and  the  rectum,  probably  because  it  is 
more  perfectly  applied.  It  is  not,  however,  of  much 
use  when  applied  to  the  sound  skin,  and  in  order  to 
produce  a  local  angesthesia  upon  the  true  skin,  if  you 
wish  to  make  an  incision,  you  are  obliged  to  inject  the 
cocaine  solution  subcutaneously  into  it.  It  has  a  great 
power  in  shrinking  up  the  blood-vessels.  It  will  drive 
the  blood  out  of  the  parts  temporarily,  and  in  that  way 
has  quite  an  advantage  in  some  minor  operations,  such 
as  those  about  the  eye-lid,  the  interior  of  the  nose, 
throat,  and  gums.  It  has  no  special  action  apparently 
upon  the  parts  themselves  except  this,  that  when  in- 
jected subcutaneously  it  frequently  gives  rise  to  quite 
a  rapid  oedema  of  the  tissues.  Injected  into  the  cheek 
for  instance,  to  cut  out  a  wen  or  a  pimple,  it  produces 
a  puffing  up  of  the  cheek  which  lasts  for  an  hour  or 
more,  and  may  be  an  embarrassment  to  the  patient,  and 
to  the  surgeon,  unless  he  works  speedily.     Constitu- 
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tionallj,  however,  upon  the  other  parts  of  the  patient 
it  does  have  quite  a  serious  effect,  and  that  effect  is  its 
specific  one  of  a  narcotic  and  a  depressant  to  the  heart; 
so  that  it  is  not  always  a  safe  agent  to  use  in  feeble 
persons.  Had  I  a  patient  with  a  very  feeble  heart  and 
a  general  condition  of  anasmia,  I  should  think  it  safer 
to  give  him  ether  to  breathe  than  to  give  him  strong 
injections  of  cocaine  under  the  skin.  Several  fatal 
cases  have  occurred.  I  think  the  statement  has  been 
made  that  it  is  not  safe  to  inject  more  than  one-half  or 
two-thirds  of  a  grain  :  but  it  is  ordinarily  used,  a  few 
minims  at  a  time,  in  a  four  per  cent,  solution,  upon 
the  mucous  membranes. 

General  Ancesthetics.  —  Of  the  general  anaesthetics, 
which  affect  the  whole  body,  we  have  sulphuric  ether  ; 
we  have  chloroform  ;  we  have  the  nitrous-oxide  gas, 
as  it  used  to  be  called  ;  and  we  have  the  bichloride  of 
methylene ;  we  have  various  compounds  of  ether 
and  chloroform,  chloroform  and  alcohol,  chloroform 
and  various  essential  oils,  etc.,  which  are  called  mix- 
tures. The  two  great  types  of  the  class  of  general 
anaesthetics,  of  course,  are  sulphuric  ether  and  chloro- 
form ;  and  the  others  are  either  more  uncertain  or 
jDQore  brief  in  their  action  than  these  two  typical  ones. 

In  very  old  times,  as  far  back  as  the  Greeks,  the 
hellebore  and  various  other  drugs  were  used  to  produce 
insensibility  to  pain  in  surgical  operations.  Later, 
opium  was  used.  Later,  and  even  down  to  the  present 
time  or  quite  recently,  alcohol  has  been  quite  largely 
used  ;  and  getting  the  patient  intoxicated  with  alcohol 
certainly  had  a  certain  amount  of  effect  in  benumbing 
him  to  the  pain  of  an  operation. 

It  was  in  1846  that  the  great  discovery  was  made 
that  sulphuric  ether,  if  breathed,  would  produce  insensi- 
bility to  pain,  and  was  not  especially  dangerous  to  life. 
That  marked,  as  we  all  know,  a  great  era  in  surgery. 
It  was  in  the  following  year,  if  I  am  correct,  that 
chloroform  was  discovered,  and  substituted  in  many 
countries  for  ether. 
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The  advantages  of  anaesthesia  to  the  patient  and  to 
the  surgeon  are  so  obvious  that  it  is  hardly  necessary 
to  dwell  on  them.  To  the  patient  the  boon,  of  course, 
is  invaluable.  The  result  of  ansesthesia  has  been  that 
it  has  enlarged  the  domain  of  surgery  very  much.  A 
great  many  more  operations  are  done  than  formerly. 
A  great  many  more  patients  will  consent  to  operations 
than  formerly.  The  great  dread  of  the  suffering  from 
the  knife  is  taken  away  ;  and  it  has  become  now  so 
customary  to  give  it  that  it  is  regarded  as  a  matter  of 
course.  The  advantages  to  the  surgeon  are  equally 
great,  because  it  enables  him  to  operate  upon  an  insen- 
sible subject,  without  haste,  without  feeling,  without 
motion. 

These  two  great  anaesthetics,  ether  and  chloroform, 
have  each  their  peculiar  characteristics.  Ether,  for 
instance,  is  bulky  and  disagreeable  and  light;  and 
chloroform,  on  the  other  hand,  can  be  used  in  small 
amoufit,  is  pleasant  to  take,  and  is  very  heavy  as  a 
gas.  Ether  primarily  acts  by  stimulating  the  circula- 
tion and  the  heart,  and  producing  an  over-action  of  the 
pulse,  and  a  species  of  intoxication,  followed  by  nar- 
cotism. Chloroform,  on  the  other  hand,  acts  at  once 
on  the  respiration,  and  on  the  heart,  rather  depressing 
the  action  of  the  heart ;  quiets  down  the  patient,  throws 
him  into  a  pale,  uncolored  sleep  without  excitement, 
and  is  a  much  pleasanter  ansesthetic  to  give  and  to 
take. 

As  regards  their  danger,  it  appears  to  be  pretty  well 
proven,  that  about  one  person  in  twenty  odd  thousand 
who  takes  ether  may  succumb  to  its  effects  and  die  ;  and 
one  in  about  every  two  thousand  who  takes  chloroform 
may  meet  with  a  fatal  result.  Chloroform,  then,  to  look 
at  the  matter  impartially,  is  apparently  about  ten  times 
as  dangerous  as  ether  ;  and  in  this  country  and  especially 
I  should  say  in  this  community,  where  perhaps  we  may 
have  been  influenced  somewhat  by  the  fact  that  ether 
was  discovered  here,  we  hardly  consider  ourselves  justi- 
fied in  giving  chloroform  when  ether  can  be  as  well 
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taken,  thinking  chloroform  so  much  more  dangerous. 
In  some  other  parts  of  the  United  States,  in  the 
Continental  countries  of  Europe,  and,  to  a  considerable 
extent,  in  England,  chloroform  is  still  largely  used  in 
preference  to  ether.  There  are  certain  operations 
which  are  adapted  to  the  one,  and  not  adapted  to  the 
other  anaesthetic ;  that  it  is  fair  to  say.  Ether  is  very 
inflammable.  The  gas  is  volatile  and  catches  fire  with 
great  facility  in  the  air.  On  the  other  hand,  chloro- 
form is  not  inflammable.  A  match  can  be  dropped 
into  it  and  not  catch  fire ;  and  it  is  therefore  much  safer 
to  use  in  operations  anywhere  near  the  breathing 
apparatus  when  the  cautery  is  to  be  used.  Accidents 
have  happened  from  the  lighting  uj)  of  ether  in  the 
throat  with  fatal  effects  to  the  patient.  Fortunately 
they  have  been  very  few ;  but  they  have  occurred. 
On  the  other  hand,  such  an  accident  as  this  is  impossible 
with  chloroform  ;  and  for  the  patient  who  has  got  to 
have  the  actual  cautery  applied  about  the  antrum, 
inside  the  mouth  or  throat,  the  proper  agent  to  use  is 
chloroform  ;  or  if  ether  is  used,  then  considerable  care 
must  be  taken  to  wait  a  little  while  after  the  patient 
is  perfectly  asleep,  until  the  ether  has  been  moderately 
well  exhaled  ;  then  to  fill  the  parts  about  the  throat 
temporarily  with  a  wet  towel  in  front  of  the  cautery, 
and  to  apply  the  cautery  over  that  so  that  the  fumes 
of  ether,  if  ingited,  may  not  be  inhaled,  and  at  worst 
can  only  burn  the  outer  surface  of  the  mouth.  Ether 
is  more  suffocative  to  the  patient  than  chloroform. 
Chloroform  is  the  preferable  anaesthetic  to  give,  I  think, 
in  performing  tracheotomy,  if  any  anaesthetic  is  used. 
The  child  is  not  so  alarmed  at  the  little  thin  cloth  or 
napkin  held  at  a  distance  from  the  face  containing  a 
few  drops  of  chloroform  as  he  is  at  the  ether  inhaler. 
Chloroform,  then,  in  this  condition  is  taken  more  pleas- 
antly, does  not  produce  that  spasm  of  the  glottis  that 
ether  does,  and  therefore  is  not  so  dangerous  in  doing 
tracheotomy.  It  also  has  one  other  advantage,  that  it 
is  not  so  liable  to    produce    that   congestion    of   the 
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mucous  membrane  of  the  bronchial  tubes  which  leads 
to  the  excessive  secretion  of  mucus,  frothy  mucus,  in 
a  good  many  patients  who  are  taking  ether. 

There  are  some  conditions  where  neither  anaesthetic 
should  be  used ;  when  it  is  not  safe  to  use  either.  One 
of  these  is  in  the  operation  upon  the  chest  when  we 
tap  it  for  an  effusion,  any  of  those  conditions  in  which 
one  lung  has  been  disabled  and  doubled  up  and  crumpled 
away  under  the  pressure  of  the  effusion  ;  the  patient 
breathing  imperfectly  with  the  other  lung,  and  if  then 
subjected  to  an  anaesthetic,  he  is  easily  suffocated  even 
during  the  brief  operation  ;  and  it  is  now  recognized,  I 
believe,  as  wiser  not  to  give  ether  at  all,  or  chloroform, 
during  operations  upon  the  thorax  attended  with  effu- 
sions. Rhigolene  or  cocaine  are  sufficient  for  the 
punctures  and  incisions  which  are  sometimes  made  in 
that  region.  With  this  exception,  there  are  few  con- 
ditions in  which  ether  cannot  be  safely  given.  Ether 
can  be  given  safely  even  in  quite  an  advanced  stage  of 
pulmonary  consumption.  It  can  be  given,  with  care, 
in  heart  disease ;  and  even  in  conditions  of  extreme 
debility,  if  it  is  not  carried  on  too  long;  its  earlier 
effect  being  stimulating,  and  its  later  effect  prostrating. 
On  the  other  hand,  chloroform  cannot  be  safely  given 
to  any  patient  with  a  weak  heart,  or  with  valvular  dis- 
ease of  the  heart;  and  that  restriction  certainly  would 
have  to  be  made.  We  are  left  then  with  the  fact,  so 
far  as  statistics  have  proved  anything,  that  ether  is  a 
safe  anaesthetic  ;  that  it  is  very  difficult  to  kill  a  person 
with  ether;  and  when  you  go  about  in  our  hospitals 
and  see  the  freedom  with  which  it  is  used  you  per- 
haps wonder  that  more  deaths  do  not  occur.  On  the 
other  hand,  it  is  also  quite  well  proved  that  chloroform 
is  quite  a  dangerous  agent ;  and  on  that  account  its 
use  has  been  abandoned  in  a  good  many  communities. 
It  is  impossible  to  warn  against  its  danger.  It  is  im- 
possible to  foresee  its  danger.  Its  action,  when  fatal, 
is  almost  instantaneous.  The  bringing-to  of  a  patient 
after  he  is  narcotized  with  chloroform  is  rare.     The 
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briDging-to  of  a  patient  after  he  has  ceased  to  breathe 
for  a  moment  under  ether  is  common  ;  and  the  reason 
is  this,  that  chloroform  is  a  very  heavy  gas.  It  is  ex- 
haled from  the  lungs  with  difficulty.  If  it  is  inhaled 
it  drops  down  into  the  air  cells  and  lies  there  until  it 
slowly  acts  upon  the  blood,  is  changed,  and  undergoes 
chemical  absorption,  probably,  rather  than  immediate 
exhalation  from  the  lungs  themselves.  On  the  other 
hand,  ether  is  so  light  and  volatile  a  gas  that  it  cannot 
get  into  the  lungs  until  it  is  largely  mixed  with  atmos- 
pheric air  in  entering.  It  is  easily  exhaled,  and  it 
takes  a  much  longer  time  to  load  up  the  system  with 
it  than  it  does  with  chloroform.  Chloroform  then  is  a 
heavy,  paralyzing  agent  which  lies  in  the  air  cells, 
undergoes  chemical  changes,  has  an  immediate  effect 
upon  the  circulation,  and  overwhelms  fatally  and 
speedily  the  feeble  heart.  Ether,  on  the  other  hand, 
is  like  taking  alcohol.  It  is  an  arterial  stimulant.  Its 
early  effects  are  to  redden  the  face,  flush  the  cheeks, 
stimulate  the  heart,  throw  the  person  into  a  perspira- 
tion, make  him  drunk,  exhilarated,  to  carry  on  every 
vital  function  for  a  few  minutes  in  more  activity  than 
in  health.  It  is  therefore  a  stimulant  first  before  it  is  a 
narcotic.  Chloroform  is  a  narcotic  from  the  beginning 
and  may  overwhelm  the  feeble  person.  It  is  impossi- 
ble to  estimate  that  class  of  patients  with  justice  who 
are  said  to  have  feeble  hearts.  We  hear  perhaps  no 
abnormal  sound  on  listening.  We  may  recognize  the 
fact  that  although  the  heart  is  beating  with  regularity, 
it  is  not  beating  with  any  great  force.  We  cannot  tell 
how  much  of  it  is  due,  however,  to  mental  apprehen- 
sion at  the  moment ;  or  how  much  it  may  be  due  to 
other  causes.  It  is  impossible  to  estimate  just  when 
you  have  got  to  do  with  one  of  these  very  feeble 
hearts ;  and  it  is  precisely  this  class  of  cases  that  ether 
is  safe  for,  and  chloroform  fatal  to.  A  few  whiffs  of 
chloroform,  and  perhaps  such  a  patient  has  no  action 
of  the  heart ;  and  if  he  revives,  he  revives  slowly.  On 
the  other  hand,  if  he   takes  ether,  he  has  the  heart 
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Stimulated,  and  is,  in  reality,  after  five  or  ten  minutes 
of  etherization,  in  a  safer  state  as  regards  undergoing 
any  shock  than  he  was  before  he  took  the  ether  at  all. 
These,  I  think,  are  the  great  and  important  distinctions 
between  the  agents.  The  person  in  ordinary  health 
and  strength  undoubtedly  runs  but  little  risk  in  taking 
chloroform.  It  is  pleasanter,  more  comfortable,  more 
convenient.  How  many  deaths  occurred  under  it  on 
the  field  of  battle  we  never  shall  know ;  probably  not 
a  great  many.  During  our  late  Civil  War,  when  the 
number  of  wounded  and  those  who  took  anaesthetics 
was  so  enormous,  chloroform  was  almost  the  only 
agent  used.  Chloroform  must  always  be  the  agent 
used  in  war,  because  ether  is  too  bulky  to  be  trans- 
ported. Four,  six  or  eight  ounces  of  ether  are  often 
consumed  for  a  single  case,  sometimes  as  high  as  a 
pound.  On  the  other  hand,  a  drachm  or  two  of  chlo- 
roform will  do  the  same  amount  of  work.  Chloroform 
in  military  surgery,  in  strong  and  healthy  people ;  the 
same  agent  in  cases  of  tracheotomy,  is,  and  always  will 
be,  useful.  But  if  we  can  have  our  choice,  in  the 
average  of  mankind,  average  of  health  and  average  of 
strength,  we  shall  feel,  with  ether,  ten  times  safer  than 
in  using  chloroform.  I  think  we  have  taken  quite  long 
enough  for  the  discussion  of  the  comparative  merits  of 
the  two  agents  ;  but  I  wish  to  lay  this  down  pretty 
strongly,  because  every  few  years  quite  an  outcry  is 
made  about  the  danger  of  ether  or  of  chloroform  ;  and 
recently  the  London  Lancet  has  conducted  an  inquiry 
for  which  it  has  sent  here,  to  all  our  hospitals,  for 
statistics  as  to  the  relative  merits  of  the  two  agents. 
We  need  not  be  afraid  of  chloroform  in  the  reasonably 
healthy  person  ;  but  we  should  prefer  to  use  ether 
when  we  can,  as  being  ten  times  more  safe.  Ether 
can  kill  people  however  ;  and  very  easily,  if  we  have  a 
little  neglect. 

Essentials  in  the  Administration  of  Ether.  —  The 
essentials  in  the  administration  of  ether  are  these  :  that 
the  patient  should  have  a  reasonably  empty  stomach, 
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that  he  should  have  unrestricted  room  in  which  to 
breathe,  and  that  he  should  be  put  in  a  position  where 
he  will  not  be  likely  to  drop  off  faint  suddenly  from  ex- 
haustion, if  that  comes  on.  These  three  conditions 
are  met  by  giving  the  patient  nothing  to  eat  for  some 
hours  before  the  operation ;  by  seeing  that  the  cloth- 
ing about  the  neck,  about  the  thorax  and  especially 
about  the  region  of  the  diaphragm  and  waist  is  thor- 
oughly loosened,  and  by  putting  the  patient  in  a  posi- 
tion either  reclining,  or  at  an  angle  of  about  45  degrees. 
On  the  side  is  an  excellent  position  in  which  to  take 
ether,  the  reason  being  that  the  tongue  falls  naturally 
forward  and  the  secretion  of  mucus  rolls  out  of  the 
mouth  easily  without  suffocating  the  patient.  The 
danger  of  having  food  in  the  stomach  has  been  so  often 
insisted  on  that  it  seems  almost  idle  to  speak  of  it,  but 
cases  of  suffocation  occasionally  occur  in  which  the 
patient,  being  seized  by  an  attempt  at  vomiting  while 
asleep  with  ether,  having  lost  control  of  the  epiglottis, 
is  suffocated  by  the  entrance  of  food  into  the  larynx. 
Food  in  the  state  about  to  form  chyme  is  most  danger- 
ous, because  thick  and  pultaceous  and  pudding-like  ; 
it  is  not  thrown  out  in  masses  in  vomiting,  but 
merely  regurgitates  over  the  epiglottis  and  so  fills  the 
larynx.  Of  course  it  goes  almost  without  saying,  that 
all  foreign  substances  should  be  taken  out  of  the 
mouth ;  and  this  is  especially  true  of  artificial  teeth. 
Emptiness  of  the  stomach,  loosening  the  clothing  and 
an  easy  position,  —  those  are  the  great  requisites.  It 
is  a  good  plan  to  tell  the  patient  to  close  the  eyes,  if  he 
can  be  induced  to  keep  them  shut,  because  ether  is 
quite  an  irritant  to  the  eye,  and  he  will  wonder  the 
next  day  why  he  has  got  a  slight  degree  of  irritative 
ophthalmia  from  the  ether. 

Dangers  in  giving  Ether.  —  The  dangers  in  giving 
ether  are  of  several  kinds.  They  are  quite  distinct 
from  those  of  chloroform.  The  danger  from  ether  is 
danger  of  suffocation  ;  and  the  danger  from  chloroform 
seems  to  be  from  its  effect  upon  the  heart.     The  first 


LECTURES    ON    SURGERY.  29 

signs  of  danger  from  ether  are  usually  shown  in  the 
breathing,  and  in  the  effects  of  impeded  breathing  upon 
the  blood.  On  the  other  hand,  the  first  signs  of  danger 
from  chloroform  are  shown  in  the  pulse,  and  the  pallor 
of  the  skin.  The  ether  patient,  if  he  gets  into  a 
dangerous  condition,  becomes  suffocated.  He  ceases 
to  have  a  bright  arterial  color ;  does  not  grow  pale, 
but  blue,  livid.  That  is  especially  true  of  the  ears  and 
the  finger-tips  and  the  skin  about  the  forehead,  which 
can  be  easily  watched  ;  and  if  this  purplish  hue  comes 
on,  it  is  a  sign  that  slight  suffocation  has  taken  place. 
There  is  too  much  ether,  too  little  air  ;  and  the  remov- 
ing of  the  sponge,  of  course,  promptly  does  away  with 
this  difficulty.  While  breathing  quietly  with  ether  the 
patient  may  suddenly  become  choked  up,  apparently 
without  any  cause.  A  little  examination  will  reveal  the 
fact  that  the  stertorous  condition  having  been  reached, 
the  palatine  muscles  and  muscles  about  the  throat 
having  been  paralyzed  so  that  the  tongue  is  no  longer 
held  forward  by  the  genio-hyoid  and  hyoid  group 
in  front,  it  drops  back  upon  the  larynx,  and  suffocation 
takes  place  merely  by  its  pressure  backwards.  That 
is  very  easily  relieved  by  drawing  the  tongue  forwards  ; 
and  it  should  be  drawn  forwards  in  front  of  the  teeth 
so  as  to  project  beyond  them  ;  or  by  partially  dis- 
articulating the  lower  jaw  over  the  eminentia  artic- 
ularis  by  putting  the  fingers  behind  the  angle  of 
the  jaw.  This  we  cannot  do  readily  in  the  waking 
state;  but,  when  the  muscles  are  paralyzed  under 
ether,  the  jaw  slips  very  readily  forward.  That 
you  will  see  opens  the  glottis,  and  throws  the  tongue 
forward  without  the  necessity  sometimes  of  doing  any- 
thing more.  If  this  is  not  sufficient,  the  tongue  is 
seized  and  drawn  out  of  the  mouth.  The  position  of 
the  etherized  patient  upon  the  side  is  the  great  safe- 
guard against  the  occurrence  of  this  falling  back  of  the 
tonorue. 

The  next  peril  that  comes  on,  sometimes,  is  the   ex- 
cessive secretion  of  frothy  mucus.     This  occurs  only 
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in  a  limited  number  of  subjects.  It  is  extremely 
anuoyiug  ;  it  delays  operation,  delays  the  progress  of 
ether,  and  it  is  also  dangerous.  The  bronchial  tubes 
become  filled  with  this  secretion  ;  the  mouth  and  throat 
become  filled  with  it.  Although  wiped  away,  it  con- 
tinues to  form  ;  and  the  patient  breathes  with  a  constant 
gurgling  through  this  mass.  Ether  produces  this 
effect ;  chloroform  does  not.  It  has  to  be  carefully 
watched.  Ether  is  to  be  suspended,  taken  away,  and 
time  given  for  the  perfect  aeration  of  the  blood  ;  and 
the  patient  must  have  his  throat  swabbed  out  before 
the  ether  is  reapplied. 

Sometimes  a  peculiar  tetanic  setting  of  the  muscles 
of  the  thorax  occurs,  which  is  extremely  dangerous 
and  it  occurs  instantly.  The  patient  may  appear  to  be 
breathing  well,  and  although  his  tongue  is  out  and  the 
mouth  open  with  plenty  of  room  for  the  entrance  of 
air,  he  instantly  sets  the  thorax  in  a  tetanic  state,  and 
ceases  to  respire.  This  dangerous  condition  is  best 
relieved  by  allowing  fresh  air  to  come  in,  and  by  going 
through  the  movements  of  artificial  respiration,  rhythmi- 
cally, to  restore  the  action  of  the  thoracic  muscles. 

Sometimes  the  patient  appears  to  be  breathing  with 
great  vigor  and  energy,  without  any  noise,  and  yet  he 
is  growing  purple.  You  are  at  a  loss  to  explain  this 
until  you  look  at  him.  You  see  the  diaphragm  going 
up  and  down  with  great  vigor,  and  he  apparently  is 
breathing,  but  in  reality  is  not  getting  a  particle  of  air 
into  the  lungs.  This  is  the  condition  of  closure  of  the 
glottis,  and  the  diaphragm  is  still  keeping  up  the 
pumping  motion,  but  pumping  on  an  empty  pair  of 
lungs.  As  soon  as  the  trouble  is  recognized,  it  may  be 
relieved  by  removing  the  ether. 

The  deaths  which  have  occurred  under  ether  have 
more  frequently  occurred  in  operations  upon  the  lower 
extremities,  or  more  especially  upon  the  pelvic  organs, 
the  reason  being,  apparently,  that  the  surgeon  is  far 
away  from  the  face  of  the  patient,  that  he  does  not 
have  an  opportunity  to  see  what  is  going  on,  does  not 


LECTURES    ON    SURGERY.  31 

recognize  at  the  moment  that  respiration  has  ceased. 
This,  however,  ought  luirdly  to  occur  to  one  who  is 
carefu]  in  operating  about  the  pelvis  and  perineum, 
because  the  levator  ani  muscle  is  so  perfectly  antag- 
onistic to  the  diaphragm  that  it  moves  with  the  dia- 
phragm in  all  steady  and  forced  respiration  ;  and  in 
operations  about  the  outlet  of  the  pelvis  we  have  only 
to  look  at  this  muscle  directly  before  us,  to  see  and 
count  exactly  the  respirations  going  on. 

When  danger  arises  in  the  inhalation  of  ether  from 
any  of  these  causes  the  respiration  ceases  first,  and, 
afterwards,  if  time  enough  has  elapsed,  the  pulse. 
Most  of  these  cases  are  readily  brought  back  to  life 
by  taking  away  the  ether,  clearing  out  the  mouth, 
drawing  forward  the  tongue,  opening  the  windows 
and  admitting  air,  and  by  the  use  of  artificial  respira- 
tion by  the  Sylvester  method.  That,  continued  care- 
fully and  not  too  rapidly,  generally  speedily  restores 
the  respiration.  The  danger  in  usin^  these  artificial 
means  of  respiration  is  that  in  our  haste  and  fear  we 
are  apt  to  make  the  motions  too  rapidly.  They  should 
be  made  only  about  sixteen  to  twenty  times  in  the 
minute,  so  as  to  imitate  the  natural  rhythm  of  respira- 
tion ;  and  if  made  hurriedly  the  effect  is  practically 
destroyed.  We  do  not  give  the  lung  time  to  fill 
thoroughly,  and  the  air  to  be  expelled,  before  we  try 
to  fill  it  again  with  these  rapid  and  imperfect  efforts. 
Electricity,  the  application  of  cold  and  heat  to  the 
nerve  centres,  etc.,  have  been  used  with  some  benefit ; 
but  the  taking  away  of  the  ether,  admission  of  plenty 
of  fresh  air,  sometimes  the  subcutaneous  injection  of 
brandy  or  ammonia,  and  artificial  respiration  first,  last, 
and  always,  are  the  safeguards  in  giving  ether.  Usually 
the  careful  surgeon  sees  danger  when  it  is  coming,  and 
is  able  to  prevent  it,  by  prompt  measures,  before  it  has 
occurred. 

Ether  is  a  stimulant  for  a  while,  but  it  is  not  so  long ; 
and  here  arises  one  of  the  dangers,  I  think,  of  anaes- 
thesia ;  and  especially,  I  may  say,  in  the  modern  sur- 


32  LECTURES    ON    SURGERY. 

gical  methods  and  dressings  that  operative  procedures 
are  so  much  prolonged  that  I  think  danger  arises  from 
the  prolongation  of  the  anaesthetic  state.  Ether  when 
given  acts  exactly  in  this  way :  at  first  it  starts  all  the 
machinery  with  more  vigor ;  the  heart  acts  more  forci- 
bly ;  the  pulse  beats  stronger  ;  the  skin  becomes  warm  ; 
a  little  perspiration  starts  out ;  the  patient  is  exalted  in 
mind  and  body.  Every  function  goes  on  for  a  few 
minutes  with  increased  vigor;  then  the  narcotic  effects 
come  on,  and  the  patient  sinks  into  a  quiet  sleep ;  a 
little  further  on,  and  comatose  sleep  comes  on,  in  which 
the  respiratory  centres  are  affected  by  the  action  of 
the  narcotic,  and  he  snores  and  is  perfectly  relaxed. 
His  cornea  is  entirely  insensible  to  touch ;  his  skin 
sweats  profusely  ;  and  he  lies  in  a  perfect  state  of  re- 
laxation and  coma.  This  condition  may  be  kept  up 
with  safety,  as  regards  life,  for  a  considerable  time; 
but  after  the  first  half-hour  there  begin  to  appear  cer- 
tain signs  of  slight  collapse  under  the  continued  effects 
of  ether.  This  is  manifested  by  increasing  rapidity  of 
the  pulse,  which  begins  to  mount  up  slowly,  a  few 
beats  at  a  time  ;  by  shallow  respirations,  which  are 
often  quite  marked ;  by  drenching  sweats,  which  come 
out  on  the  patient  so  as  to  run  off  the  face  and  neck  in 
streams  ;  and  by  cool  extremities.  Etherization  pro- 
longed in  this  condition  and  to  this  extent  during  the 
third  half-hour  produces  still  more  markedly  all  these 
symptoms  of  prostration  ;  and  when  the  patient  has 
reached  the  stage  when  the  slightest  amount  of  sighing 
respiration  begins  ;  when  the  respiration  instead  of  be- 
ing regular,  although  shallow,  begins  to  mark  an  ir- 
regular measure,  then  a  period  of  great  danger  has 
come  on,  and  the  time  for  totally  suspending  the  ether, 
and  for  stimulation,  heat,  etc.,  has  arrived.  Ether  the 
first  half-hour  is  only  a  good  agent;  the  second  half- 
hour  it  is  tolerable  ;  the  third  half-hour  it  begins  to  be 
dangerous  in  its  effect  upon  the  patient.  Now,  of 
course,  we  have  got  to  consider  how  much  the  relief  of 
shock  to  the  patient  from  not  feeling  the  pain  of  an 
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operation  may  be  compensated  for,  or  rather  I  should 
say  its  good  effects  done  away  with,  by  the  fact,  that  a 
ver3'^  prolonged  etherization  may  lead  to  secondary 
prostration  and  collapse,  and  secondary  shock  from 
that  cause  alone.  In  other  words,  we  can  give  patients 
ether,  can  put  them  to  sleep  ;  they  will  not  feel  our 
cut  at  all ;  they  will  be  spared  the  terrible  agony  of  the 
knife,  of  sewing  up  and  sponging  out  the  freshly  cut 
wound  :  and  will  always  remain  ignorant  of  that  shock 
and  injury.  So  much  saved.  The  secondary  shock 
will  come  on  from  having  had  the  ether  kept  up  so 
long  that  the  patient  sinks  into  a  state  of  dripping 
perspiration,  feeble  and  rapid  respiration  and  cool  ex- 
tremities. Ether  or  any  complete  anaesthetic,  it  is  safe 
to  say,  diminishes  the  shock  of  an  operation  ;  but  it 
cannot  be  said  that  it  does  away  with  the  shock  fol- 
lowing an  operation.  Take  such  an  example  as  this  : 
a  prolonged  and  serious  operation  on  the  abdominal 
cavity,  whether  for  tumor  or  gun-shot  wound,  or  any 
such  cause.  Ether  enables  the  patient  to  be  put  to 
sleep  and  have  this  terrible  series  of  processes  carried 
through  without  consciousness.  It  does  not  prevent 
the  secondary  shock  coming  on  afterwards  of  having 
had  his  viscera  exposed,  the  peritoneal  cavity  opened, 
his  intestines  handled,  the  delicate  sympathetic  nerves 
in  that  part  exposed  to  the  air  and  touch,  and  there- 
fore he  does  not  escape  at  all  the  secondary  shock ;  he 
has  that  just  the  same  as  if  he  had  not  taken  ether  at 
all.  If  to  all  this  is  added  the  fact  that  it  may  be  nec- 
essary to  keep  him  long  under  the  anaesthetic,  then 
you  have  added  the  prostration  of  the  agent  you  are 
using,  to  the  effects  of  the  operation.  I  would  not  be 
taken  to  mean  for  a  moment  that  I  would  not  give 
ether  in  all  these  cases.  I  wish  to  point  out  the  fact 
that  it  is  possible  to  kill  with  it;  that  it  is  not  an  un- 
mixed blessing;  that  it  should  be  regarded  as  a  power- 
ful agent  for  evil  as  well  as  for  good  ;  should  be  used 
with  great  care  in  surgical  operations ;  and  should  be 
used  just  as  short  a  time  as  you  possibly  can. 
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Primary  Ancesthesia.  —  This  consists  in  that  moment 
of  temporary  unconsciousness  which  comes  on  after 
the  patient  has  taken  five,  six,  eight  or  ten  strong  in- 
halations of  ether  before  he  passes  on  to  the  period  of 
excitement.  He  takes  the  sponge,  breathes  two  or 
three  times,  is  told  to  breathe  more  strongly,  gives  five 
or  six  forcible  respirations,  does  not  get  red  and  stiff, 
but  is  temporarily  narcotized,  and  at  that  moment  a 
simple  operation  can  be  done  without  his  feeling  it  or 
shrinking,  and  he  will  wake  up  the  next  moment  totally 
unconscious  of  what  has  taken  place.  Complete  anaes- 
thesia, on  the  other  hand,  is  when  we  push  it  to  the 
extent  of  coma  and  stertor,  in  conditions  where  we 
must  have  absolute  relaxation,  as  in  reducing  disloca- 
tions, and  in  prolonged  operations. 

It  is  a  very  curious  fact  that  those  who  are  in  the 
habit  of  using  alcohol  largely  are  very  hard  to  etherize. 
This  is  familiar  in  all  hospitals.  The  drunkard  will 
take  an  immense  amount  of  ether  before  he  will  go  to 
sleep  ;  and  sometimes  it  is  almost  impossible  to  get  him 
thoroughly  quiet.  Another  condition  also  arises  in 
these  excitable  subjects,  which  is  an  uncontrollable  mus- 
cular tremor,  which  persists  after  they  are  really  un- 
conscious and  asleep.  This  sometimes  is  extremely 
annoying  to  the  surgeon,  and  the  cause  of  great  delay 
and  bother.  It  passes  off  after  a  period  of  twenty 
minutes  or  a  half  hour ;  and  you  frequently  hear  it 
said  in  these  cases,  that  just  as  the  surgeon  is  putting 
in  his  last  stitch,  the  patient,  for  the  first  time  is  be- 
coming perfectly  quiet,  and  in  a  proper  state  for  an 
operation.  I  do  not  know  any  way  in  which  this  can 
be  either  anticipated  or  prevented.  It  has  to  be  en- 
dured. You  take  away  the  ether  and  the  patient  keeps 
on,  generally  ;  you  push  it  and  the  same  is  true.  It  is 
well  to  give  the  ether  lightly,  and  to  expect  in  fifteen 
or  twenty  minutes  that  the  patient  will  get  into  a 
proper  state  of  insensibility. 

I  think  we  do  not  realize  how  soon  patients  lose 
consciousness  under  an  anaesthetic.     If  you  ask  them 
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after  the  operation  is  over,  and  they  have  recovered 
their  senses,  on  the  next  day,  the  last  thing  they  re- 
membered, they  will  usually  mention  some  little  inci- 
dent, or  word  that  was  spoken  at  a  time  long  before 
you  thought  they  were  fit  to  have  an  operation  done ; 
and  yet  mental  consciousness  of  what  was  going  on 
around  them  was  entirely  lost. 

Now  we  ought  to  devote  a  few  minutes  to  speaking 
of  the  recovery  from  ether,  because  that  is  quite  an 
important  point.  The  patient  comes  out  of  ether  by 
an  exactly  reverse  process  to  that  in  which  he  went  in, 
—  breathes  less  deeply,  ceases  snoring,  perspiration  be- 
comes dried  up;  the  pulse  improves  and  grows  slower  ; 
he  gets  a  little  color;  finally  recovers  consciousness 
enough  to  open  the  eyes  and  talk ;  then  passes  into  the 
state  of  intoxication,  hysterical  intoxication,  precisely 
the  complement  of  that  which  he  had  when  he  first  got 
under  the  ether,  before  he  fell  soundly  asleep ;  talka- 
tive and  boisterous ;  demonstrative;  he  remains  some 
time  in  that  condition,  and  finally  gets  tired  out,  and 
then  drops  off  into  a  natural  sleep,  which  frequently 
lasts  several  hours,  and  need  not  occasion  the  slightest 
alarm  provided  the  breathing  is  regular  and  the  pulse 
good.  Of  course,  after  any  severe  operation,  during 
this  period  the  patient  should  be  carefully  watched,  be- 
cause at  the  period  when  reaction  comes  on,  and  he 
wakes  up  and  his  circulation  is  restored,  he  is  especially 
liable  to  have  what  is  called  intermediate  haemorrhage 
come  on  from  small  vessels,  which  had  ceased  to  bleed 
in  the  faint  condition  of  a  prolonged  etherization,  but 
which  will  open  and  start  up  again  when  the  heart  re- 
sumes its  power;  but  apart  from  that,  and  with 
general  watching,  one  can  feel  perfectly  easy  about  a 
patient  who  has  waked  up  from  ether,  gone  through 
the  period  of  intoxication,  and  gone  to  sleep,  for  when 
he  wakes  the  next  time  he  will  be  rational. 

There  are  several  cautions  to  be  used  in  giving  ether 
to  patients,  with  regard  to  their  mental  condition.  One 
is  with  regard  to  giving  ether  to  females ;  it  is  safer 
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and  more  prudent  that  it  should  be  given  in  the  pres- 
ence of  some  other  female,  as  a  nurse  or  friend,  and  thai 
under  no  circumstances,  unless  those  of  absolute  nec- 
essity, should  the  physician  etherize  a  female  patient 
alone.  Various  visions  and  dreams  and  unpleasant 
suggestions  may  occur  to  the  mind  of  the  patient  in  the 
narcotic  state,  and  she  may  refer  them  to  the  person 
v^ho  happens  to  be  giving  the  ether  ;  and  most  un- 
pleasant consequences  have  resulted  sometimes  from 
the  assertions  of  the  patient,  the  next  day,  of  occurrences 
that  never  took  place,  or  things  that  were  never  said. 
The  presence  of  impartial  witnesses,  and  especially 
one  of  the  patient's  own  sex,  is  the  best  protection 
against  the  chances  of  such  an  occurrence.  We  must 
be  extremely  cautious  when  the  patient  is  waking  up 
not  to  say  anything  in  their  hearing  which  they  may 
repeat  to  our  detriment,  especially  points  of  prognosis. 
It  is  not  always  best  that  patients  should  know  that  a 
cancer  has  been  removed.  Their  lives  are  made  miser- 
able. If  they  hear  that  word,  they  feel  that  it  is  a 
sentence  of  death,  sooner  or  later ;  and  it  is  wiser  some- 
times that  they  should  be  deceived,  and  their  lives 
made  more  comfortable.  Anything  that  is  said  dur- 
ing the  anaesthetic  state  may  be  heard  by  the  patient 
and  repeated  to  you,  very  much  to  your  astonishment, 
the  next  day.  This  is  true  of  going  under  ether,  and 
coming  out,  both.  You  should  keep  silence,  and 
caution  those  around  to  do  the  same.  The  attendants 
and  every  one  should  observe  a  religious  silence  with 
regard  to  any  statements  that  the  patient  happens  to 
make  while  intoxicated.  Family  secrets  and  all  sorts 
of  things  may  be  told  under  circumstances  which  might 
make  infinite  mischief  if  they  were  repeated.  It  is  one 
of  the  first  lessons,  I  think,  which  should  be  impressed 
on  the  medical  student,  nurse  and  attendant  on  the 
sick,  that  nothing  heard  in  the  sick-room  should  ever 
go  out  of  it.  It  is  fully  as  much  for  your  own  advantage, 
in  after  years,  as  for  the  good  of  the  patient. 

Etherizing  Babies  and  Children.  —  It  is  best,  I  think, 
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in  very  young  children  to  use  an  open  sponge  without 
any  towel  ;  give  them  all  the  air  you  can.  It  is  of  no 
sort  of  use  to  temporize  with  children  when  they  resist: 
it  is  only  cruelty.  Seize  them,  put  them  on  the  back, 
hold  the  sponge  to  the  nose,  and  put  them  to  sleep.  If 
you  yield  to  their  entreaties,  which  are  very  pitiful, 
you  are  really  more  cruel  than  if  you  persevere.  In 
the  grown  person  it  is  far  different.  He  is  in  posses- 
sion of  reason,  and  if  he  feels  suffocated  it  is  much 
wiser  to  take  the  ether  away  an  instant.  But  so  sure 
as  you  give  the  child  another  whiff  of  air  and  take  off 
the  sponge,  so  sure  you  have  got  to  begin  over  again 
the  whole  process  of  etherization.  I  would  not  be 
understood  to  say  it  is  not  proper  to  take  away  the 
sponge  occasionally  in  little  children,  but  never  in  con- 
sequence of  their  entreating  or  asking  ;  otherw.se  you 
frighten  them  more,  hurt  them  more,  and  prolong  the 
case.  Babies  and  children  are  very  quickly  etherized, 
a  matter  of  only  a  few  seconds  ;  and  they  speedily  come 
out  of  it  after  the  ether  is  taken  away.  I  have  seen 
in  feeble  children,  once  or  twice,  where  ether  was 
pushed  very  hard,  convulsions  produced.  This  is  a 
very  unpleasant  complication,  which  indicates  that  you 
must  take  away  and  keep  away  the  anaesthetic.  I  never 
heard  of  any  dangerous  consequences  resulting  ;  but 
unilateral  epileptiform  convulsions  do  occasionally 
occur  in  little  children  in  the  process  of  etherization. 

Nausea  and  Sickness  after  Breathing  Ether.  —  There 
again"  chloroform  is  better  than  ether.  Patients  who 
take  chloroform  are  not  so  nauseated  as  those  who 
take  ether.  The  majority  of  patients  who  take  ether 
have  sick-stomach  after  it ;  and  in  some  ways  it  is 
salutary.  They  recover  from  the  ether  quicker,  get  it  out 
of  the  blood  quicker,  do  fully  as  well  to  have  a  sharp 
period  of  vomiting  after  coming  out  of  the  ether.  But 
we  can  conceive  that  there  are  conditions  in  which 
vomiting  after  ether  may  be  very  disastrous  to  certain 
kinds  of  wounds  and  certain  conditions  ;  for  instance, 
in  the    peritoneal    cavity  after   laparotomies ;    and  it 
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would  be  very  desirable  if  we  could  find  some  agent 
that  would  check  this  nausea.  Unfortunately  we  do 
not  know  of  any.  Bromide  of  potash,  at  one  time,  had 
an  immense  reputation  in  this  respect,  but  proved  to 
be  fallacious  and  not  lasting,  as  a  remedy.  An  empty 
stomach,  the  giving  of  cracked  ice,  of  aromatic  spirits 
of  ammonia,  of  minute  quantities  of  brandy  and  water, 
sometimes  of  black  coffee,  sometimes  of  tea,  will  settle 
the  stomach  after  ether.  Sometimes  one  agent  does, 
sometimes  another.  If  the  vomiting  after  ether  is  a 
matter  of  an  hour  or  two,  it  is  generally  of  no  con- 
sequence. In  the  condition  of  profound  shock  which 
comes  on  after  severe  operations  and  after  very  pro- 
longed etherizations  sometimes  vomiting  merely  marks 
the  continuance  of  the  shock;  and  occasionally  these 
patients  go  on  with  nausea  persisting  until  the  next 
day,  and  that  is  usually  a  very  fatal  sign. 
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III. 
DELIRIUM    TREMENS. 

It  would  seem  at  first  as  though  there  should  be  some 
excuse  for  including  this  in  the  surgical  course.  The 
excuse  in  my  mind  is  that  we  have  so  much  to  do  with 
it  in  all  surgical  cases,  and  that  it  is  especially  in  sur- 
gical cases  that  it  complicates  the  treatment,  and  leads 
to  so  many  bad  results. 

By  delirium  tremens  we  mean  a  peculiar  condition 
of  the  nervous  system  produced  by  the  use  of  alcohol, 
and,  perhaps,  by  its  too  sudden  abandonment.  I  would 
not,  however,  confine  the  evils  of  the  effects  of  alcohol 
in  surgical  cases  merely  to  this  disease.  You  all,  I 
think,  must  notice  as  you  go  on  through  hospital  prac- 
tice and  sights  that  the  patients  who  do  not  drink  do 
a  great  deal  better  than  those  who  do,  in  every  form 
of  accident  and  injury.  The  calmness  of  body  and 
mind  is  with  the  temperate.  The  resistance  to  shock 
is  with  the  temperate.  The  ability  to  respond  to 
stimulants  promptly  is  with  the  temperate,  lor  the  in- 
temperate have  already  used  up  their  powers  of  vital 
resistance  ;  they  have  become  accustomed  to  the  over- 
use of  stimulants,  and  they  do  not  respond  readily  to 
them,  and  you  do  not  get  the  benefit  from  stimulants 
which  you  expect.  An  illustration  of  this  is  seen  in 
etherization  ;  as  we  said  before,  it  takes  a  great  quan- 
tity of  ether,  and  laborious  and  excitable  and  protracted 
etherization,  to  overcome  the  drunkard,  and  make  him 
go  to  sleep ;  whereas  the  patient  who  is  temperate,  as 
a  rule,  takes  it  calmly,  succumbs  to  it  easily  and  re- 
covers promptly.  There  can  be  no  doubt,  I  think, 
that  the  continuous  use  of  alcohol  has  a  deleterious 
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effect  on  the  tissues,  hardens  them,  thickens  them,  pre- 
vents absorption  as  readily,  dilates  the  veins,  leads  to  a 
slow  and  labored  circulation  ;  in  that  way  delays  ab- 
sorption, and,  moreover,  produces  finally  some  changes 
in  the  brain,  which  in  the  end  are  structural.  All  these 
things  count  against  the  patient  when  he  is  suddenly 
brought  to  meet  the  strain  of  a  severe  accident,  or  a 
severe  operation. 

Delirium  tremens,  applied  as  a  name  to  a  disease, 
indicates  of  course  two  marked  conditions  which  are 
the  characteristics  of  it ;  one  is  the  temporary  insanity, 
and  the  other  is  tremor.  I  should  add  to  these,  I  think, 
a  third  characteristic,  which  is  more  marked  in  this 
affection  than  in  any  other  single  disease,  and  that  is 
sleeplessness  or  vigilance.  It  is  true  that  we  see  this 
more  or  less  in  other  affections  ;  but  we  always  see  it 
in  the  patient  who  has  delirium  tremens.  A  delirium, 
then,  accompanied  with  tremor  and  with  sleeplessness, 
expresses  pretty  nearly  the  description  of  a  case  of 
this  kind. 

There  seem  to  be  two  varieties  of  it  quite  different 
from  each  other.  One  is  the  case  in  which  the  patient 
is  very  full  of  alcohol,  and  has  not  eliminated  it  from 
the  system ;  and  the  other  is  the  case  in  which  he  has 
been  accustomed  to  the  stimulation  of  alcohol  for  a 
long  while,  and  has  it  suddenly  withheld  from  him  and 
misses  its  support.  Perhaps  we  had  better  call  the 
cases  in  the  first  class  cases  of  pure  alcoholism.  In 
this  class  the  patient  is  loaded  with  the  results  of  the 
excretory  products  of  alcohol  which  are  not  eliminated. 
His  secretions  are  checked  ;  his  head  is  confused  ;  his 
pulse  is  rapid ;  his  skin  is  red  and  hot ;  his  eyes  are 
usually  inflamed ;  his  mind  is  irritable,  somewhat 
delirious.  He  also  is  sleepless,  maniacal.  He  easily 
passes  to  another  state  wherein  alcoholism  terminates 
in  positive  convulsions  ;  and  they  are  a  well-known 
occurrence  —  not  very  frequent,  but  yet  they  do  occur  ; 
are  distinctly  epileptiform  in  character  and  quite  severe. 
On  the  other  hand,  the  patient  who  is  suffering  from 
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the  want  of  alcohol,  from  true  delirium  tremens,  is  pale 
and  subdued  ;  has  a  weak,  soft  pulse,  and  a  creamy, 
moist  tongue.  He  is  delirious ;  but  he  is  very  quiet 
and  civil,  as  a  rule.  His  delirium  is  entirely  that  of 
fear ;  and  all  the  efforts  which  he  may  make,  which 
may  result  in  injuring  himself  or  in  injuring  others,  are 
not  apparently  from  any  spirit  of  ugliness  or  homicidal 
mania,  but  to  escape  from  the  imaginary  peril  which 
he  sees  about  him  and  wishes  to  avoid-  The  patient 
with  true  alcoholism  gets  over  that  condition  in  twelve 
hours,  perhaps,  and  then  passes  on  to  the  second  stage 
of  delirium  tremens.  On  the  other  hand,  very  many 
patients  are  brought  into  the  hospital  perfectly  sober. 
It  is  difficult  perhaps  to  extract  from  them  the  admis- 
sion at  first  that  they  drink  at  all.  They  show  for  the 
first  day  perhaps  no  change  from  other  patients  ;  but 
soon  after  confinement  in  bed  with  a  fracture,  or  with 
a  painful  broken  rib,  or  with  a  wound  —  soon  after  con- 
finement, within  a  few  hours  or  a  day  —  they  begin  to 
show  the  restlessness,  the  sleeplessness  and  the  tremor 
of  true  delirium  tremens.  These  two  classes  of  cases 
then  would  seem  to  be  quite  distinct ;  and  although 
the  final  treatment  of  the  two  is  practically  the  same, 
yet  the  alcoholism  requires  a  different  treatment  while 
it  lasts  during  its  brief  period,  from  that  of  the  patient 
who  begins  with  a  delirium  tremens  without  any  alcohol 
in  the  system.  In  the  patient  with  delirium  tremens 
the  tremor  is  most  marked  usually  in  the  tongue  and 
hands.  He  rarely  can  hold  the  hands  steady,  almost 
never  can  protrude  the  tongue  without  constant  tremor  ; 
and  this  is  quite  characteristic  of  this  nervous  affection. 
This  is  not  to  be  confounded  with  the  patient  who 
has  a  tremor  from  debility  in  advanced  fever.  Take, 
for  instance,  the  typhoidal  state,  in  which  we  have 
jactitation,  subsultus  of  the  tendons,  shaking  of  the 
fingers,  quivering  of  the  muscles  of  the  face,  and  the 
dry  parched  tongue  and  lips  which  the  patient  cannot 
control.  In  this  typhoidal  condition,  perhaps,  the  pa- 
tient is  unable  to  protrude  the  tongue  even  though  he 
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tries  to  do  so  in  answer  to  your  request.  On  the  other 
hand,  the  peculiarity  of  the  patient  with  delirium  tre- 
mens is  that  he  is  excessively  anxious  to  do  whatever 
he  is  asked  to  do  by  the  doctor,  with  the  idea  that  it 
will  be  a  benefit  to  him ;  and  being  already  in  a  state 
of  fear,  he  is  extremely  submissive  and  overdoes  every- 
thing that  you  ask  him  to  do.  If  you  ask  him  if  he 
can  sit  up,  he  bounds  up  in  bed.  If  you  ask  him  to 
put  out  his  tongue,  he  puts  it  out  with  great  violence, 
and  holds  it  out  a  long  while.  While  he  is  thus  afraid 
that  he  is  going  to  die,  his  mind  is  in  such  a  change- 
able state  that  no  impression  lasts  longer  than  a  few 
seconds  ;  and  even  though  you  may  congratulate  your- 
self that  you  have  made  some  impression  upon  him, 
you  cannot  have  the  slightest  confidence  that  it  will 
last  with  him  after  you  have  left  him.  In  this  condi- 
tion of  pure  delirium  tremens  his  fears  are  so  great 
that  he  forgets  pain,  and  will  abuse  a  broken  limb,  or 
a  wounded  surface  in  a  way  that  no  patient  could  bear 
in  any  other  nervous  condition.  It  is  repeatedly  the 
case  that  patients  with  delirium  tremens,  who  are  not 
properly  watched,  will  tear  off  the  splints  and  get  out 
of  bed,  tear  off  dressings,  etc.  They  are  totally  insensi- 
ble, apparently,  to  the  feeling  of  pain,  while  the 
stronger  impression  is  on  them  of  some  reason  why 
they  should  escape.  The  reason  why  they  wish  to  es- 
cape is  because  they  see  around  them  in  imagination 
various  distressing  visions  which  frighten  them  to  a 
terrible  degree.  All  sorts  of  phantasms  and  illusions 
pursue  them,  and  some  of  their  delirious  fancies  are 
extremely  absurd,  of  course.  In  this  condition  of  mind 
they  can  hardly  be  held  to  be  accountable  for  what 
they  do  ;  and  they  are  really  temporarily  insane,  and 
may  commit  crime  without  any  desire  to  commit  crime, 
but  only  to  escape  from  imaginary  dangers.  The  pa- 
tient with  delirium  tremens,  for  example,  will  get  out 
of  bed  and  try  to  escape  from  the  room  or  the  ward 
of  a  hospital,  and  if  opposed,  will  not  hesitate  to  inflict 
homicidal  violence  on  the  person  who  meets  him  if  he 
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has  the  strength  to  do  it.  In  that  way,  you  see,  occa- 
sioually  murder  aud  crimes  are  committed  in  the  delir- 
ium-tremeus  condition  ;  aud  it  must  be  strictly  borne 
in  mind  that  these  people  are  in  a  state  of  absolute 
mania,  and  not  safe  to  be  trusted  for  a  moment.  Their 
promises  are  worth  nothing.  They  are  extremely 
dangerous  to  handle  without  assistance. 

If  an  accident  of  any  kind  happens  to  a  person  who 
is  habitually  taking  alcohol,  which  suspends  suddenly 
the  ability  to  take  it,  as,  for  example,  an  accident  which 
causes  them  to  have  nausea,  then  delirium  tremens  fre- 
quently supervenes.  It  is  not  necessary  that  there 
should  be  a  surgical  accident  either ;  for  it  is  a  well- 
known  fact  that  delirium  tremens  is  extremely  common 
on  the  immigrant  ships  a  day  or  two  after  they  leave 
port,  in  consequence  of  sea-sickness  interrupting  the 
ability  of  the  drunkards  to  take  their  customary  stimu- 
lants. It  is  extremely  common  ;  and  occasionally  such 
patients  have  to  be  confined;  and  occasionally  they 
commit  suicide  by  jumping  overboard.  So  that  any- 
thing that  suddenly  shakes  the  nerves  and  interrupts 
the  action  of  the  stomach  brings  on  this  condition. 

It  is  a  very  curious  fact  that  in  some  drinkers  the 
delirium-tremens  condition  does  not  come  on  suddenly, 
but  waits  till  a  day  or  so  after  the  occurrence  of  the 
accident  before  it  begins  to  show  itself. 

Pathology.  —  The  pathology  of  this  affection  is  al- 
most nothing.  It  is  apparently  a  functional  disease, 
and  it  does  not  terminate  fatally  very  often.  When 
it  does  terminate  fatally,  it  is  usually  accompanied  by 
great  serosity  of  the  brain,  what  is  called  in  some 
books  oedema  of  the  brain ;  in  the  older  books  it  was 
called  by  the  older  writers  by  the  very  impressive  term 
of  a  wet  brain.  In  this  condition  the  autopsy  shows 
the  sinuses  loaded  with  venous  blood,  the  ventricles 
and  the  spaces  about  the  arachnoid  cavity  loaded  with 
serum,  which  extends  down  into  the  spinal  canal.  The 
mode  of  death  is  by  gradual  coma  coming  on  exactly 
like  what  is  called  sometimes  a  serous  apoplexy ;  com- 
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ing  on  gradually,  sleep  deepening  into  stupor,  inability 
to  be  roused,  and  finally  resulting  in  death.  Other 
changes  may  be  found  in  the  organs  due  to  the  habit- 
ual use  of  alcohol,  but  other  changes  coming  from  de- 
lirium tremens  do  not  seem  to  exist ;  so  that  practically 
it  is  a  functional  rather  than  a  structural  affection  ;  an 
affection  of  worn-out  and  exhausted  nervous  energy  ; 
and  the  pathology  points  to  the  treatment,  which 
should  always  be  of  a  soothing,  supporting  and  quieting 
nature. 

Now,  obviously,  it  will  not  do  at  all  to  consider  the  pa- 
tient with  alcoholism  in  the  same  category,  as  regards  im- 
mediate treatment,  as  the  patient  with  delirium  tremens. 
The  patient  with  alcoholism  is  already  loaded  with  the 
effete  results  of  this  indulgence  ;  and  the  sooner  it  can 
be  eliminated  from  his  system  the  better  for  him. 
With  such  a  patient,  then,  sometimes  an  emetic  is  of 
use  ;  always  a  mercurial  cathartic  is  of  use  ;  and  some- 
times something  to  promote  the  secretion  of  the  kid- 
neys, or  of  the  skin.  After  the  alimentary  canal  and 
other  emunctories  have  been  thoroughly  cleared  out, 
then  is  the  time  to  begin  to  apply  the  treatment  we 
should  give  to  real  delirium  tremens. 

The  only  cure  for  this  affection  of  exhausted  nerves 
is  sleep.  This  is  a  panacea  in  this  affection.  It  is  a 
cure,  if  it  is  long  enough  and  if  it  continues  uninter- 
ruptedly. To  procure  sleep  has  always  been  one  of 
the  great  indications  in  the  treatment  of  this  affection, 
and  the  one  thing  most  difficult  to  obtain.  In  almost 
all  other  affections  we  have  in  opium  a  most  powerful 
remedy  to  procure  sleep.  Unfortunately  there  are 
two  reasons  why  it  is  not  advisable  to  use  opium  in 
delirium  tremens;  one  is  that  it  is  totally  inoperative 
unless  enormous  amounts  are  given.  The  ordinary 
dose  only  excites  the  patient.  Where  a  grain  of  opium 
would  do  in  one  case,  a  good  many  grains  are  neces- 
sary to  subdue  the  mania  of  the  patient  in  delirium 
tremens.  In  addition  to  this,  it  seems  to  exert  an  un- 
fortunate effect  upon  the  brain  ;  and  it  has  been  pretty 
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well  proved  by  ijivestigations  that  narcotism  produced 
successfully  with  opium  has  some  dangers  in  delirium 
tremens  ;  that  it  is  liable  to  result  in  lasting  coma,  and 
to  carry  the  patient  off  into  that  serous  conditioa  of 
the  brain  which  terminates  finally  in  death.  Chloral 
also  is  objectionable  to  a  certain  degree  on  account  of 
its  depressing  effects.  We  know  that  chloral  is  quite 
a  powerful  hypnotic.  We  also  know  that  it  has  a 
marked  effect  in  depressing  the  action  of  the  heart,  and 
that  it  is  rather  accumulative  in  its  action  ;  and  if  sev- 
eral successive  doses  are  given  the  combined  effect  may 
last  longer  and  be  greater  than  we  had  expected.  As  a 
depressant  to  the  nervous  system  and  the  heart,  it  is 
somewhat  dangerous ;  not  that  it  should  be  set  aside, 
but  be  used  with  great  caution.  One  might  think  that 
ether  would  offer  the  best  possible  remedy  we  could 
use  in  delirium  tremens.  The  patient,  however,  suc- 
cumbs to  ether  with  difficulty,  but  finally  goes  to  sleep. 
His  muscles  are  relaxed ;  he  bursts  into  a  drenching 
sweat,  and  sleeps  for  a  while  with  good  effect ;  but  so 
far  as  I  have  observed  he  always  wakes  with  the  de- 
lirium unabated ;  and  it  can  be  used  with  success,  ap- 
parently, only  as  a  temporary  expedient.  As  a  tem- 
porary expedient  it  is  extremely  valuable.  In  the 
patient  with  delirium  tremens  who  is  strong  and  violent, 
and  suddenly  meets  with  a  severe  accident,  has  a  bad 
fracture,  for  instance,  and  has  got  to  be  transported, 
it  may  happen  that  etherization  will  be  the  best  way 
to  do  it.  He  may  be  etherized  fifteen  to  thirty  minutes 
until  he  can  be  transported,  perhaps  put  to  bed,  per- 
haps have  his  fracture  treated,  his  limb  dressed  ;  but 
as  a  direct  remedy,  a  curative  agent,  ether  does  not 
seem  to  have  had  a  marked  success.  Chloroform,  I 
should  suppose,  would  quiet  the  patient  quickly,  but 
be  a  good  deal  more  dangerous  in  this  condition  than 
in  the  ordinary  condition,  and  be  liable  in  some  unex- 
.  pected  cases  to  kill  the  patient. 

In  order  to  procure  sleep,  as  far  as  drugs  are  con- 
cerned, we  have  to  resort  to  the  milder  class ;  and  of- 
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ten  they  are  quite  as  effectual  as  the  stronger.  The 
most  efficient,  and  the  most  innocent  of  all  that  are 
efficient,  is  the  bromide  of  potash.  That  may  be  given 
safely  in  large  doses,  at  intervals  of  four  to  six  hours, 
for  quite  a  while ;  and  although  if  given  a  long  while 
it  finally  affects  the  brnin,  reducing  its  circulation  so 
far  that  the  patient  becomes  temporarily  demented,  as 
I  have  seen  in  a  number  of  cases,  yet  for  the  few  days 
that  perhaps  we  have  to  use  it  for  delirium  tremens,  it 
almost  never  does  any  harm.  It  frequently  is  success- 
ful in  procuring  sleep  ;  and  it  is  apparently  an  innocent 
agent.  Now  much  milder  agents  are  sometimes  suc- 
cessful, as,  for  instance,  the  tincture  of  hops  (which  is 
a  good  bitter),  or  valerian,  or  the  preparations  made 
from  valerian,  especially  the  combination  of  valerian 
and  ammonia  known  as  valerianate  of  ammonia,  which 
is  a  good  stimulant  and  good  quieting  agent,  and  ap- 
parently perfectly  harmless. 

Certain  agents  that  have  a  stimulating  quality  are 
also  sometimes  very  useful,  especially  the  compound 
spirits  of  ether,  called  otherwise  Hoffman's  anodyne  ; 
this  used  to  be  called  the  heavy  oil  of  wine,  is  a  stim- 
ulant and  also  a  sedative  agent.  It  is  a  good  agent  to 
use  in  delirium  tremens.  Probably  paraldehyde  would 
come  in  the  same  class,  to  a  certain  degree.  Sulphonal 
is  uncertain,  extremely  slow.  Its  therapeutic  effects 
do  not  come  on  apparently  for  several  hours  after 
administration,  and  then  last  a  good  while.  It  is  to  a 
certain  degree  a  depressant  to  the  heart ;  and  it  is  to 
be  classed,  I  should  think,  in  the  treatment  of  this 
disease,  somewhat  in  the  same  category  as  chloral. 

Stronger  agents  were  sometimes  used  with  great 
success,  but  they  became  so  dangerous  that  I  think 
they  have  been  pretty  much  abandoned.  I  would 
instance,  as  an  example,  digitalis.  That  used  to  be 
very  largely  given,  twenty  years  ago,  in  delirium  tre- 
mens;  and  the  doses  were  enormous,  sometimes  one 
drachm  of  the  tincture,  sometimes  that  amount  in 
two  successive  doses.     This  frequently  quieted  down 
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the  circulatioQ  to  such  a  degree  that  the  patient  went 
to  sleep  ;  but  sometimes  fatal  cases  arose  from  its  use, 
and  it  was  then  abandoned  for  safer  agents. 

There  are  some  things  which  sometimes  will  put  the 
patient  to  sleep  merely  by  quieting  the  nervous  disturb- 
ance which  arises  from  the  condition  of  the  stomach. 
Of  these  capsicum  is  extremely  valuable.  It  is  appall- 
ing to  see  the  ease  and  satisfaction  with  which  the 
drunkard  will  take  a  large  bolus  of  red  pepper.  He 
sometimes  takes  ten  grains  of  this.  It  is  easily  admin- 
istered in  a  crumb  of  bread.  That  sometimes  quiets 
all  the  aching  and  distress  at  the  epigastrium,  and  in 
that  way  tends  to  take  the  place  of  alcohol,  and  so 
secondarily  to  induce  quiet  and  sleep. 

Should  alcohol  ever  be  given  ?  That  is  rather  an  im- 
portant point.  Many  authorities  think  it  should  ; 
some  think  it  should  not.  I  must  say,  for  my  own 
part,  that  I  think  a  limited  amount  of  alcohol,  in  the 
form  of  malt  liquors,  is  useful  and  justifiable  in  treat- 
ing these  cases.  You  must  bear  in  mind  when  you 
get  one  of  these  bad  cases  that  in  almost  every  case 
the  patient  has  been  a  spirit  drinker,  accustomed  to 
liquors  which  contain  from  forty  per  cent,  to  fifty  per 
cent,  of  alcohol ;  and  he  is  accustomed  to  carry  large 
amounts.  The  percentage  of  alcohol  in  malt  liquors  is 
so  small  that  he  may  drink  a  large  quantity  of  them 
without  approaching  the  intoxicating  dose  to  which  he 
was  accustomed  ;  and  a  pint  or  quart  of  ale  is  nothing, 
almost,  to  the  habitual  drunkard.  The  advantage  of 
giving  a  certain  amount  of  stimulant  in  this  form  is 
that  it  contains  the  bitter  and  narcotic  effect  of  hops, 
which  is  very  grateful  to  the  stomach,  and  the  nutritive 
effect  of  the  malt ;  that  is,  it  combines  a  tonic  with  a 
certain  amount  of  nutrition  and  a  moderate  amount  of 
alcohol.  Many  cases  of  delirium  tremens  do  extremely 
well  on  being  allowed  a  moderate  amount  of  strong 
beer  or  ale  ;  and  they  get  along  without  much  other 
drusfging. 

I  know  that  in  these  cases  the  care  of  the  patient  is 


48  LECTURES    ON    SURGERY. 

80  wearing,  and  the  anxiety,  when  the  case  is  prolonged 
to  the  second  or  third  night  without  sleep,  is  so  great, 
that  one  is  tempted  to  try  other  forms  of  drugs,  and  to 
administer  them  to  the  patient  in  large  quantities  to 
induce  sleep.  I  do  not  think  it  is  good  practice.  I 
think  it  defeats  its  end,  and  sometimes  leads  to  bad 
results.  1  should  rather  pin  my  faith  on  mild  drugs, 
and  trust  to  food  and  gentle  stimulation  in  the  treat- 
ment of  this  affection. 

This  leads  to  another  point:  How  much  is  it  best, 
and  in  what  way  is  it  best,  to  restrain  the  patient  ? 
To  tie  them  down  and  put  them  in  the  strait-jacket,  or 
to  fasten  the  ankles  and  wrists  and  put  a  sheet  across 
ihe  chest,  as  you  sometimes  see,  is  not  in  itself  bene- 
Hcial.  I  believe  it  is  directly  injurious  ;  and  if  it  can 
be  dispensed  with,  it  had  better  be.  You  can  imagine 
for  instance,  the  patient,  almost  terrified  to  death  by 
the  visions  that  he  sees  around  him,  tied  down.  He 
struggles  frantically,  exhausts  himself,  throws  himself 
into  a  state  of  great  prostration,  becomes  more  and  more 
alarmed.  He  cannot  sleep,  certainly,  in  that  condition, 
and  he  probably  receives  more  injury  than  benefit  from  it. 
At  the  same  time,  of  course,  in  large  institutions  where 
a  good  many  of  these  cases  have  to  be  taken  care  of, 
it  is  absolutely  indispensable  sometimes  that  some 
mode  of  confinement  should  be  used  ;  only  I  would 
enter  a  protest  against  its  being  used  indiscriminately, 
or  any  more  than  is  absolutely  necessary.  Take  the 
case  in  which  we  can  have  our  own  way,  in  which  the 
patient  can  be  kept  in  a  private  room,  or  house,  by 
himself,  and  have  plenty  of  attendants ;  then  it  is 
never  necessary  to  tie  the  patient,  because  the  best 
form  of  physical  restraint  is  by  the  nurses  holding  him 
temporarily  and  then  relaxing,  amusing  him,  talking 
with  him,  trying  to  win  his  confidence.  In  that  way 
he  does  not  exhaust  himself,  is  not  so  alarmed,  and 
gets  well  a  great  deal  quicker. 

Another  point  which  I  think  is  very  important  is, 
that  these  patients  should  not  be  left  alone,  and  should 
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not  be  shut  up  in  the  dark.  Nothing  terrifies  them  so 
much.  They  are  very  fond  of  society  while  in  this 
state  of  mind.  They  seek  intercourse  with  everybody 
about  them.  They  are  the  better  for  it.  Of  course, 
if  at  any  time  they  show  the  slightest  disposition  to  go 
to  sleep,  then  is  the  time  to  quiet  things  down,  exclude 
the  light,  and  while  carefully  watched,  allow  them  to 
sleep  as  long  as  they  will,  not  being  afraid  that  they 
will  sleep  too  long,  as  a  rule.  The  presence  of  people 
with  them,  cheerful  conversation,  amusing  them  to  a 
slight  degree,  letting  them  feel  they  are  not  deserted, 
assuring  them  they  will  get  well,  is  of  great  importance 
in  this  nervous  condition. 

Now  the  next  most  important  point,  perhaps  the 
most  important  of  all,  is  food,  nutrition.  If  they  can 
take  nutriment,  if  the  stomach  will  tolerate  food,  they 
almost  always  get  well,  and  they  almost  always  go  to 
sleep  after  they  have  taken  food.  The  trouble  is,  in 
the  early  stages,  that  the  stomach  is  often  extremely 
irritable  and  food  is  not  retained.  It  is  in  this  condi- 
tion, I  think,  that  minute  doses  of  calomel  are  some- 
times extremely  useful,  and  also  the  use  of  carbonic 
acid  gas  in  all'  forms  of  effervescing  waters.  Ice  may 
be  freely  given  and  minute  doses  of  calomel  ;  and  then 
gradually  the  patient  can  be  tried  with  lime-water  and 
milk,  or  some  concentrated  liquid  food,  etc.  If  the 
stomach  will  retain  food,  the  patient  should  be  fed 
on  liquids  at  short  intervals,  precisely  as  we  should 
treat  a  very  sick  patient  in  an  exhausting  disease.  It 
is  a  condition  of  exhaustion,  wants  food,  plenty  of  it, 
administered  often  in  small  quantities  and  in  the  liquid 
form.  If  you  can  once  get  the  stomach  to  tolerate 
food,  and  afterwards  give  the  patient  something  like  a 
little  malt  liquor,  frequently  you  can  get  along  without 
any  drug  of  a  narcotic  kiud  ;  and  if  that  can  be  done, 
it  is  of  great  advantage. 

I  said  that  sleep  was  the  panacea.  It  is  in  the  ma- 
jority of  cases  if  it  is  lasting  enough.  Unfortunately, 
there  is  a  certain  percentage  of  cases  where  the  sleep 


50  LECTURES    ON    SURGERY. 

is  not  satisfactory.  In  the  typical  case  the  patient 
wears  himself  out  in  from  twenty-four  to  thirty-six 
hours,  and  finally  drops  to  sleep,  and  is  thoroughly 
and  dead  asleep,  and  sleeps  eight,  twelve  or  fourteen 
hours,  something  of  that  kind,  and  wakes  somewhat 
exhausted,  but  perfectly  calm  and  conscious  ;  then  the 
disease  does  not  come  back.  The  thing  is  over,  and 
he  needs  only  careful  nursing  and  feeding  to  get  along. 
On  the  other  hand,  in  the  exceptional  class  of  cases,  the 
patient  sleeps  a  shorter  interval,  and  wakes  delirious  ; 
and  those  cases  are  always  of  extremely  bad  prognosis. 
They  terminate  in  two  ways  :  either  these  short  naps 
are  ineffectual,  and  with  recurring  delirium,  until  finally 
the  patient  becomes  exhausted,  and  passes  into  the  con- 
dition of  serous  effusion  of  the  head,  and  dies  ;  or  else, 
in  another  class  ofjcases,  and  a  pretty  large  one,  the 
delirium  keeps-j^^cJg^rrijsjgj^nrt^  passes  on  to  perman- 
ent insanitjv^^  vl^o  not  mmt^  realized  how 
often  we/s^^'  cases  af  t^e  hospital  Vhich  after  a  week 
of  struggling  of  ^hjs  kind.  ,9ftase  tfieA'  tremor,  perhaps 
cease  afgood  a^l'xhe!  fftorfim  vigijance,  but  remain 
permanently  in  a  state  of  mania,  ynd  are  practically 
insane.  KyentuaHy,'^|)'^rrhap^,'fhey4iave  to  be  removed 
to  insane  as^^iujms,  and  pass  thi*t5ugh  some  of  the  stages 
and  treatment  of  0Tdina,ry  mania,  with  various  results. 
This  would  seem  especially  to  be  the  case  with  power- 
ful men  of  athletic  habit,  accustomed  to  live  out  of 
doors,  and  commit  great  excesses ;  at  any  rate,  that  is 
the  class  of  cases  1  have  in  mind. 

Sleep,  when  it  comes  and  lasts,  and  the  patient  wakes 
sane  and  clear,  is  a  cure.  When  it  comes  interruptedly, 
and  the  patient  wakes  delirious,  the  prognosis  is  ex- 
tremely unfavorable. 

You  must  see,  of  course,  that  with  a  patient  in  this 
condition,  it  is  extremely  difficult  to  treat  a  fracture,  or 
to  bring  about  a  successful  result  in  a  head  injury.  It 
is  in  injuries  of  the  extremities  and  in  injuries  of  the 
head  that  delirium  tremens  is  so  disastrous,  either  in 
producing  bad  results  to  the  injuries  themselves,  or  in 
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finally  killing  the  patient.  Delirium  tremens,  as  3^ou 
may  imagine,  is  the  worst  possible  comf)lication  of  a 
scalp  wound,  whether  with  or  without  a  fracture  of  the 
skull.  The  patient's  brain  is  in  a  morbid  state  of  ex- 
citement for  a  good  many  consecutive  hours.  He  is 
liable,  of  course,  to  set  up  a  meningitis  in  consequence 
of  his  injuries  ;  and  his  chances  of  doing  this  are  very 
much  increased  by  the  delirium  tremens  which  accom- 
panies many  of  these  cases.  lu  injuries  of  the 
extremities,  especially  of  the  lower  extremities,  it 
is  almost  impossible,  in  fractures,  to  keep  the  parts 
still  while  the  patient  is  in  a  state  of  delirium 
tremens.  1  have  sometimes  found  that  they  did  best 
by  being  slung  up  temporarily  in  the  Nathan  Smith 
anterior  splint,  in  which  the  leg  is  suspended  on  a 
wire  frame,  and  held  up  over  a  pulley,  so  that  it 
hangs.  In  this  way  a  fracture  of  the  tibia  or  femur 
can  be  held  relatively  quiet,  and  the  patient  can  move 
about  all  he  likes  without  doing  much  injury  to  the 
leg,  because  the  leg  is  kicking  about  in  the  air,  and 
not  reaching  any  other  object.  With  this  apparatus, 
the  patient  can  get  out  of  bed,  sit  on  a  chair,  and  get 
into  bed  without  disturbing  the  fracture. 

What  could  be  better  than  instantly  securing  the  pa- 
tient, and  doing  the  leg  up  in  an  immovable  plaster 
cast?  Any  amount  of  apparatus  that  we  can  safely 
put  on  to  the  living  tissues  of  the  limb  will  not  be  suf- 
ficient to  control  the  quivering  and  twitching  of  the 
long  muscles,  which  the  patient  can  keep  up  inside  of 
the  cast,  so  that  it  sometimes  happens  that  upon  remov- 
ing the  cast  after  a  week  or  so,  we  find  a  compound 
fracture  where  originally  there  was  a  simple  one.  It 
is  perhaps  safer  that  the  limb  be  put  up  in  the  Nathan 
Smith  splint,  and  the  patient  watched  a  day  or  two  un- 
til the  delirium  has  subsided ;  or  if  the  plaster  cast  is 
used,  it  is  safer  that  it  should  be  in  the  form  of  a  high 
trough,  having  the  small  surface  of  the  front  of  the 
bones  exposed,  and  thus  the  condition  of  the  fracture 
can  be  constantly  seen  and  watched.     It  may  seem  al- 
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most  incredible,  but  I  have  known  of  instances  in 
which  the  patient  removed  the  plaster  cast  from  the 
leg  when  not  thoroughly  watched.  To  be  sure  he  had 
very  little  of  his  finger-nails  left  in  the  morning.  Also, 
more  remarkable,  this  patient  finally  got  a  good  leg, 
although  he  had  a  fracture  in  the  middle  of  the  femur, 
and  we  expected  almost  anything  to  result  from  the 
way  in  which  he  tossed  about  for  a  number  of  days. 

Other  agents  produce  a  certain  sort  of  delirium  tre- 
mens ;  for  instance,  tobacco,  if  used  in  very  great  ex- 
cess ;  tea  notably.  The  excessive  tea-drinker  has  a 
tremor  and  a  great  nervous  excitation  or  wakefulness  ; 
does  not  have  the  delirium,  but  the  other  phenomena 
of  delirium  tremens,  and  he  has  to  be  treated  in  the 
same  way. 

The  treatment  of  the  convulsions  which  we  occa- 
sionally see  in  the  drunkard  is  pretty  difficult.  I  do 
not  know  that  we  can  do  much  except  to  try  as  rapidly 
as  possible  to  get  the  alcohol  out  of  the  system.  These 
convulsions  are  occasionally  fatal.  I  have  seen  several 
result  fatally  after  a  day  or  so  of  continually  recurring 
convulsions  following  the  condition  of  pure  alcoholism. 
The  treatment,  of  course,  should  be  to  eliminate  the 
alcohol,  and  to  soothe  the  patient  if  we  can. 

Three  or  four  other  agents  I  will  speak  of  for  a 
moment,  which  are  extremely  useful  with  the  drunkard 
in  averting  an  attack.  For  instance,  a  person  comes 
to  you,  and  says  plainly :  "  1  have  had  these  attacks 
before,  and  I  feel  one  coming  on.  I  am  getting  shaky, 
cannot  sleep,  am  beginning  to  think  I  see  visions,  etc., 
etc."  What  shall  be  done  ?  Of  course,  he  wishes  and 
you  wish,  that  he  should  abandon  the  habit  of  taking 
alcohol,  and  you  want  to  carry  him  through  this 
threatening  attack,  and  compose  his  nerves.  In  that 
case  there  are  some  other  agents  that  seem  to  do  a 
great  deal  of  good.  Most  important  of  these  I  think 
are  the  preparations  of  coca,  given  in  small  doses,  es- 
pecially the  coca  wine,  which  is  extremely  useful  in 
counteracting  the  excitability  produced  by  this  state  of 
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slight  delirium  tremens.  Camphor  also  is  another  old- 
fashioned  remedy,  sometimes  very  grateful  to  the  pa- 
tient, and  very  soothing.  Asafoetida,  a  much-disused 
agent,  but  still,  I  think,  an  extremely  valuable  one, 
may  be  given  in  pills  well  coated  over  so  that  it  is 
tasteless  and  does  not  nauseate  the  patient.  It  should 
be  given  largely  to  be  of  any  effect  —  ten,  twenty  to 
thirty  grains ;  and  its  advantage  is  that  it  is  quieting, 
disposes  to  sleep.  It  is  also  to  a  very  marked  degree 
stimulating,  and  it  is  also  somewhat  relaxing  to  the 
bowels.  These  three  qualities  render  it  extremely 
valuable  in  slight  nervous  affections  resulting  from  in- 
cipient delirium  tremens  or  alcoholism.  Hyoscyamus 
also  seems  to  have  a  very  good  effect  sometimes  in 
quieting  the  patient  and  making  up  for  the  loss  of 
sleep  and  the  nervousness  that  he  feels.  These  patients 
also  may  sometimes  be  given  coffee  and  tea,  if  they 
wish  it,  to  take  the  place  of  other  stimulants.  Once  in 
a  while  some  effect  may  be  got  from  counter-irritation 
applied  over  the  pit  of  the  stomach,  which  sometimes 
affords  great  relief  in  this  nervous  state. 

We  would  say  then,  in  short,  to  sum  the  matter  up, 
that  if  you  have  a  patient  who  is  in  this  incipient  stage, 
you  try  these  simple  remedies  and  take  care  of  him. 
If  you  have  a  patient  who  has  been  on  a  tremendous 
debauch,  and  is  still  full  of  alcohol,  the  treatment  of 
delirium  tremens  will  not  be  of  the  slightest  avail  until 
you  have  eliminated  the  alcohol  from  the  system,  and 
that  can  be  done  most  speedily  by  simple  cathartics,  by 
producing  sweating,  stimulating  the  kidneys,  and  allow- 
ing a  little  time  to  elapse  before  you  apply  the  other 
treatment.  When  you  meet  the  real  case  of  delirium 
tremens,  it  is  best  conquered  by  gentle  and  sustaining 
treatment  rather  than  by  any  violent  treatment ;  per- 
sonal restraint  instead  of  mechanical  restraint ;  plenty 
of  food  if  it  can  be  taken ;  if  liquor  is  given,  in  the 
form  of  malt  liquor ;  if  narcotics  are  used,  the  mildest 
possible  agents  to  be  tried  first.  If  the  patient  sleeps, 
and  has  a  good  sleep  and  wakes  once  sane,  he  is  cer- 
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taiuly  cured.  If  he  has  an  imperfect  sleep  and  wakes 
delirious,  he  may  get  another  and  better  one,  and  wake 
up  sane ;  but  he  is  extremely  liable  to  get  a  succession 
of  short  naps,  and  wake  with  a  delirium  that  is  liable 
to  terminate  in  acute  mania. 

It  is  a  little  difficult,  until  you  have  seen  a  good 
many  of  these  cases,  to  recognize  this  condition  of 
delirium  tremens  when  it  is  tirst  coming  on.  Its  in- 
cipient stages,  however,  are  quite  marked  to  one  who 
has  seen  them.  These  patients  usually  begin  by  being 
very  talkative  and  extremely  communicative  with  re- 
gard to  their  past  history  and  the  nature  of  the  acci- 
dent. They  seek  conversation  with  every  one  about 
them.  They  are  a  little  too  wakeful  and  excitable. 
They  have  rather  a  too  wide-awake  look  about  the  face. 
They  are  too  alert  all  the  time.  Accompanying  this 
there  is  very  frequently  a  little  tremor  to  be  detected, 
until  at  last  delirium  tremens  is  developed  with 
great  rapidity  and  positiveness,  and  there  can  be  no 
doubt  about  the  case.  Of  course,  if  these  early  stages 
are  detected  and  treated,  we  have  a  much  better  chauce 
of  warding  off  the  subsequent  affection,  so  to  speak, 
than  if  they  were  overlooked ;  hence  I  think  it  is  a 
good  practice  in  treating  all  hospital  cases,  where  we 
have  to  deal  with  such  an  immense  amount  of  these 
results  of  drunkenness,  to  always  consider  that  point 
when  you  look  at  a  patient  brought  in  with  a  broken 
leg,  for  instance.  He  has  got  a  broken  leg  ;  what  else  ? 
Is  he  a  drunkard,  or  not?  It  is  of  no  use  to  ask  him. 
You  must  judge  by  looking  at  him  ;  and  in  many  cases 
you  can  learn  to  distinguish  the  person  who  drinks 
from  the  one  who  does  not  drink.  If  you  are  in  doubt, 
you  had  better  give  him  the  benefit  of  the  doubt,  and 
watch  him  closely.  Administer  some  gentle  solution 
—  a  mercurial  cathartic  ;  perhaps  early  in  the  case,  a 
mild  stimulant,  or  tonic  compound  like  beer  ;  or  the 
early  administration  of  a  sedative  of  simple  nature  the 
first  night  you  see  him.  In  this  way  you  may  some- 
times avert  or  postpone,  1  believe,  the  severe  cases, 
and  lead  them  to  better  results. 


LECTURES    ON    SURGERY.  55 

The   law  holds  the  drunkard  accountable  for  any- 
thing he  does.     It  is  a  little  in  dispute,  I  think.     A 
good  deal  is  to  be  said  on  both  sides  ;  and  I  think  a 
good  deal  is  said  on  both  sides  by  judges  in  court  as  to 
how  far  the  patient  actually  crazy  with  delirium   tre- 
mens should  be  considered  an  accountable  being.     We 
know  how  far  the  point  is  stretched  in  endeavoring  to 
secure  the  acquittal  of  criminals,  that  they  may  have 
inherited  insanity,  or  been  insane,  or  had  a  temporary 
insane  impulse,  or  something  ot  that  kind,  and  that 
sometimes  this  point  is  carried  so  far  as  to  be  abused. 
If  any  person  is  to  be  allowed  any  privilege  or  Joop- 
hole  to  escape  from  the  consequences  of  crime,  it  seems 
to  me  it  should  be  allowed  also  to  the  case  of  delirium 
tremens.     It  would  not  do  to  excuse  the  man  who  is 
clearly  drunk  from  the  consequences  of  the  crime  he 
may  have  committed,  because  he  voluntarily  put  him- 
self in  the  condition  ;  but  if  he  has  passed  into  the  state 
of  delirium  tremens,  and  then  committed  a  homicide, 
not  from  malice  aforethought,  but  only  because  he  was 
afraid  something  was  about  to  happen  to  him,  I  think 
he  ought  to  have  the  benefit  of  the  doubt,  as  being  tem- 
porarily under  the  dominion  of  an  insane  impulse.     I 
would  strongly  impress  upon  your  minds  that  you  can- 
not trust  in  the  slightest  degree  patients  with  delirium 
tremens.     You  cannot  believe  them  to    the  slightest 
degree,  and  you  should    have  them  closely  watched. 
By  way  of  illustration  I  may  cite  one  case  which  oc- 
curred in  the  City  Hospital,  in   Ward  K,  which  is  o  n 
the  ground  floor,  and  which  at  that  time  did  not  have 
any  netting  or  bar  at  the  windows,  and  which  happened 
to  be  used  at  that  time  for  females.      Going  through, 
one  morning,  I  found  an  old  drunken  woman,  well  ad- 
vanced in  delirium  tremens,  who  attempted  to  cut  her 
throat.     She  did  not  succeed.     She  only  made  a  gash 
through  the  flesh,  which  had  been  sewed  up,  and  that 
was  doing  perfectly  well.     The  nurse  said  to  me  :  "  I 
wish  you  would  control  her,  because  she  keeps  pulling 
off  the  bandage,  and  I  am  afraid  it  will  start  the  bleed- 
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ing,  etc."  So  I  made  some  remarks  to  her,  which  I 
thought  produced  a  very  fine  effect.  I  asked,  "  Do 
you  want  to  get  well?"  '' Oh,  yes,"  she  answered. 
"  Well,  if  you  want  to  get  well,  you  must  not  touch 
these  bandages.  You  will  die  if  you  touch  them." 
"  I  will  never  touch  them."  She  sank  back  quietly, 
and  I  walked  down  the  corridor.  Hearing  a  commo- 
tion, I  looked  around,  and  to  my  astonishment  this  pa- 
tient had  got  out  of  bed,  pulled  off  the  bandages,  and 
jumped  out  of  the  window.  You  may  produce  an  im- 
pression one  second;  it  is  forgotten  the  next  second; 
and  a  crime  or  suicide  may  be  committed  the  moment 
your  back  is  turned. 
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IV. 

GUNSHOT  WOUNDS. 

The  lecture  of  the  afternoon  is  on  gunshot  wounds. 
The  reason  for  speaking  of  them  is  that,  although  we 
are  not  in  a  time  of  war,  yet  they  are  very  common  in 
civil  life.  Many  of  them  occur  as  the  result  of  acci- 
dent; and  the  majority  of  them  occur  from  pistols, 
simply  because  the  pistol  is  the  weapon  that  is  most 
frequently  carried,  and  it  is  often  carried  concealed. 
On  account  of  the  wounds  being  almost  all  pistol 
wounds,  the  balls  are  small,  —  32  to  38  calibre ;  and 
the  large  minnie  rifle  ball  we  should  not  meet  with  in 
civil  life,  as  a  rule. 

The  Literature  of  the  Subject.  —  In  speaking  of  this 
subject,  the  first  thing  is  to  say  a  word  with  regard  to 
its  literature,  for  it  has  a  literature  of  its  own ;  and 
some  of  the  older  authors  are  extremely  valuable. 
Hennen's  "  Military  Surgery "  was  written  in  the 
eighteenth  century.  That  was  the  first.  Then  the 
one  who  did  the  most,  I  think,  to  give  to  military  sur- 
gery strong  views  of  common-sense,  the  man  who  first 
advocated  and  gave  the  reason  why  in  the  gunshot 
wound  of  a  large  artery  we  ought  to  tie  both  ends  in- 
stead of  being  contented  with  securing  the  bleeding 
end  alone,  was  a  Scotchman  by  the  name  of  Guthrie. 
He  followed  Wellington  ;  and  his  book  was  written  on 
the  campaign  called  the  Peninsular  War.  John  Hunter 
also  wrote  on  gunshot  wounds  and  with  great  success, 
as  he  did  everything.  The  man  with  the  largest  ex- 
perience in  the  world  was  Napoleon  the  First's  surgeon, 
Larrey.  He  went  through  all  his  wars,  thirteen  or 
fourteen  wars  and  innumerable  battles  ;  and  was  his 
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surgeonin-cliief  duriufT  all  that  time.  He  wroteas^ood 
deal,  aud  saw  an  immense  deal,  of  course.  Then  we 
come  to  the  Crimean  War.  There  was  at  that  time  a 
good  book  produced  by  Mr.  Longmore,  which  is  classi- 
cal on  gunshot  wounds.  Tlien  the  Schleswig-Holsteia 
War,  was  the  time  that  Esmarch  wrote  his  remarkable 
treatise  on  the  treatment  of  gunshot  wounds.  Then 
we  come  to  the  time  of  our  own  Civil  War;  and  the 
results  of  the  collection  of  the  literature  of  the  war  are 
greater  than  exist  in  the  annals  of  any  other  country; 
and  the  "Surgical  History  of  the  War  of  the  Rebel- 
lion," edited  first  by  Otis,  and  afterwards  by  other  sur- 
geons in  Washington,  is  unsurpassed  in  its  mass  of 
statistics  ;  in  the  rarity  of  its  cases  among  such  a  mass 
of  statistics  ;  in  the  mode  of  illustration  by  photographs 
and  woodcuts;  aud  it  is  also  further  illustrated  by 
references  to  the  Army  Medical  Museum,  where  many 
cases  can  be  verified  by  pathological  specimens.  That 
is  the  greatest  treasure-house  of  knowledge  on  gunshot 
wounds  which  exists.  Later  we  come  to  the  Franco- 
German  War.  We  have  Billroth  and  numerous  other 
Germans,  and  several  Frenchmen.  Many  of  them 
have  written  good  treatises. 

1  should  say  that  during  the  very  latest  wars 
more  advances  have  been  made  in  hygiene  than  in 
the  absolute  tre9,tment  of  wounds  themselves.  If 
you  go  back  to  old  times  and  compare  the  treatment 
with  that  of  modern  times,  you  will  find  two  great  dif- 
erences.  The  most  conspicuous  is  due  to  the  intro- 
duction of  antisepsis  ;  but  quite  as  marked  a  difference 
between  the  results  of  wars  of  this  century  and  the 
last,  is  due  to  the  character  of  the  weapons  and  the 
missile.  In  old  times  we  had  the  smooth-bore  musket 
and  the  round  ball ;  in  modern  times  the  rifle  and  the 
minnie  ball.  The  old  musket  inflicted  a  very  different 
wound  from  the  modern  conical  ball.  The  old  round 
ball  merely  perforated  the  tissues  and  the  bones,  and 
did  nothing  but  injure  the  parts  it  struck;  in  other 
words,  it  drilled  a  hole  clean  through  the  bone,  not 
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splitting  it  longitudinally  at  all.  On  the  other  hand, 
the  great  momentum  and  velocity  and  spiral  movement 
of  the  conical  ball  splits  a  bone  all  to  pieces.  It  will 
go  through,  but  rips  in  all  directions.  This  is  not  due 
to  the  false  idea  which  used  to  be  entertained,  that 
when  serious  and  terrible  injuries  were  found  upon  the 
wounded,  the  enemy  had  been  using  explosive  bullets. 
They  are  not  often  used.  Their  results  must  be  pecu- 
liar if  used  —  more  like  bomb-shells.  The  character 
of  the  missile,  then,  has  made  an  immense  diiference. 

Now  what  is  a  gunshot  wound,  and  how  does  it  dif- 
fer from  the  ordinary  incised  wound  ?  It  is  lacerated 
and  contused,  and  to  a  certain  extent  burned ;  that  is 
to  say,  the  bullet  is  thrown  with  such  velocity  that  it 
strikes  the  body  almost,  you  might  say,  in  a  semi-mol- 
ten state  ;  changes  its  shape  on  the  slightest  impact ; 
turns  about  and  twists  about  certain  tissues,  and  takes 
a  tortuous  and  uncertain  course  — lacerated  and  bruised 
and  slightly  burned. 

The  difference  in  a  gunshot  wound  from  the  ordinary 
flesh  wound,  or  compound  fracture  wound,  is  that  it  is 
almost  sure  to  suppurate  ;  and  Larrey,  in  his  book, 
refers  to  one  case  that  he  saw  where  a  man  was  shot 
through  and  through  some  fleshy  part  of  the  body,  and 
to  his  great  surprise  that  wound  happened  to  heal  by 
first  intention.  On  the  contrary,  the  ordinary  gunshot 
wound  has  got  to  discharge  necrosed  tissues  and  sloughs  ; 
and  it  takes  several  weeks  to  do  it ;  so  that  the  sim- 
plest flesh  wound  inflicted  by  a  ball  takes  from  two  to 
six  weeks  to  heal  even  under  the  best  treatment.  I 
allude  to  perforating  wounds  where  the  ball  has  gone 
throufjh  and  throuo;h  the  skin.  If  the  ball  has  entered 
and  lodged,  then  the  prognosis  is  much  longer,  and 
sometimes,  more  severe.  Modern  antisepsis,  however, 
may  avert  suppuration,  if  the  wound  is  clean. 

The  ball  changes  shape.  It  is  a  curious  thing;  it  is 
almost  unknown  to  take  a  ball  out  of  the  human  body 
and  find  it  in  its  original  shape.  It  is  usually  flattened 
down  into  a  mass  of  lead,  somewhat  like  a  hammered- 
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out  piece  of  lead,  or  like  a  piece  of  coin  with  rough 
edges.  It  is  turned  from  its  course  by  almost  any  ob- 
ject it  meets ;  but  it  makes  a  great  difference  how- 
fast  it  is  going.  If  fired  at  short  range,  and  having 
recently  left  the  cartridge,  it  penetrates  with  great 
power ;  if  at  some  distance,  it  is  very  easily  turned 
from  its  course.  The  most  curious  instances  of  deflec- 
tion have  been  known,  especially  with  the  old  round 
bail,  and  Hennen  and  Guthrie  give  extreme  instances; 
one,  in  particular,  where  a  spent  ball  struck  a  man  at 
the  pomum  adami,  and  went  round  the  neck  and  came 
out  without  entering  anywhere  else.  So,  in  estimat- 
ing the  course  of  the  ball,  besides  the  fact  that  any  ob- 
ject it  strikes  may  turn  it  aside,  we  have  got  to  esti- 
mate two  other  factors  ;  one  is  the  position  of  the  body, 
or  the  limb,  at  the  time  the  wound  was  received ;  and 
the  other  is  whether  or  not  the  part  when  struck  hap- 
pened to  be  in  motion.  Supposing  a  soldier  was  rais- 
ing his  arm  to  fire,  three  or  four  muscles  in  motion, 
the  ball  would  strike  and  be  twistfd  into  an  unusually 
tortuous  course ;  not  only  by  striking  the  parts  which 
would  turn  it,  but  by  the  fact  that  muscles  in  motion 
would  give  a  very  different  direction  to  it,  a  tortuous 
course  ;  a  lacerated,  bruised,  somewhat  burned  wound  ; 
and  an  uncertain  depth,  according  to  the  momentum  of 
the  ball. 

Now  a  great  deal  used  to  be  said,  and  great  stress  was 
laid,  upon  the  different  appearances  of  the  wound  of 
entrance  and  wound  of  exit  of  the  ball.  It  was  said 
that  the  wound  of  entrance  was  a  small  hole,  with  the 
edges  inverted,  and  the  wound  of  exit  a  larger  hole, 
with  the  edges  everted.  That,  however,  was  more 
true  of  the  old  round  ball  than  of  the  modern  cbissile, 
which  tears  a  way  in,  tears  a  way  out,  splits  tissues  ; 
and  sometimes  you  are  unable  to  tell  one  wound  from 
the  other,  whether  entrance  or  exit.  We  must  not 
confound  those  very  marked  appearances  with  the  mi- 
nute wounds  of  little  bullets  that  are  fired  from  some 
of  the  smaller  revolvers.     The  tissues   close  over  at 
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once.  It  looks  as  if  a  little  semicircular  flap  had  been 
cut,  the  ball  slipped  in  under,  and  almost  nothing  to 
show  except  a  line  under  the  tissues. 

We  are  all  familiar  with  the  fact  that  if  a  pistol  or 
gun  loaded  merely  with  powder  happens  to  be  fired 
close  to  an  exposed  part  of  the  body,  that  the  powder 
lodges  in  the  skin,  and  the  skin  is  severely  burned ; 
and  this  is  all  due  to  the  proximity  of  the  weapon  to 
the  skin.  In  the  same  way  the  cartridge  which  carries 
the  ball,  if  held  close  to  the  surface  against  which  it  is 
fired,  either  in  homicide  or  suicide,  will  give  the  pow- 
der burning  and  the  staining  of  the  skin  up  to  a  few 
inches  distance,  and  not  if  the  weapon  is  held  farther 
off.  This  is  important  often  in  medico-legal  investiga- 
tions. We  are  all  familiar,  I  think  also,  with  the  fact 
that  a  charge  of  shot  acts  very  differently  according  to 
the  distance  from  which  it  is  fired.  If  fired  close  to, 
it  makes  a  ball,  as  the  French  say ;  goes  in  in  a  body, 
and  tears  a  wound  through  the  tissues.  It  is  not  scat- 
tered, and  goes  precisely  like  a  large  slug ;  but  if  fired 
from  a  distance,  it  scatters  more  and  more,  according 
to  the  distance  from  which  it  is  fired,  and  often  pene- 
trates but  very  little  way  into  the  tissues. 

Large  missiles  never  lose  their  momentum  until  they 
stop;  never  lose  their  ability  to  injure  the  part  which 
they  happen  to  touch.  Those  missiles  which  are  of 
large  size,  such  for  instance  as  the  round  shot,  fired 
from  a  long  distance,  we  will  suppose,  have  nearly 
stopped ;  perhaps  the  ball  is  merely  rolling,  almost 
ready  to  stop.  At  that  very  time  it  is  capable  of  in- 
flicting a  crushing  injury  upon  any  part  with  which  it 
comes  in  contact.  If  a  round  ball  comes  along  his 
course,  the  soldier  who  is  waiting  to  go  into  the  line 
of  battle  may  be  tempted  to  catch  one  and  to  stop  it 
with  his  foot;  and  the  result  is  a  crushed  ankle,  al- 
though the  ball  stops  a  few  feet  farther  on.  These 
spent  balls,  if  they  happen  to  strike  any  person  near 
the  end  of  their  course,  roll  over  the  surface,  as  over 
the  abdomen,  and  will  inflict  the  same  internal  injuries 
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that  the  cart-wheel  will  iu  goiug  over  the  abdomen. 
They  will  not  break  the  skin,  but  may  rupture  iuterudl 
viscera,  as  the  liver ;  they  will  not  break  the  skin  of 
the  foot,  but  will  crush  the  bones  precisely  as  the  foot 
which  is  caught  in  a  vise,  or  an  elevator.  In  other 
words,  a  large  spent  ball,  although  near  the  end  of  its 
course,  possesses  the  power  to  pulpify  muscles  and 
break  internal  viscera  without  really  breaking  through 
the  skin.  The  ball  goes  pretty  quick.  Nobody  sees 
it.  One  of  these  curious  things  happens  to  a  person  ; 
he  feels  something  go  over  him,  looks  and  there  is  no 
wound.  He  feels  sick  and  faint  and  begins  to  vomit. 
This  led  to  the  curious  belief,  which  had  strong  credit 
among  many  people,  of  injuries  inflicted  by  the  wind- 
age of  a  ball ;  that  a  ball  passing  within  two  or  three 
inches  of  a  person  was  as  capable  of  inflicting  fatal  in- 
juries as  one  which  happened  to  strike  him.  This 
superstition  was  disproved  by  the  experiments  of  a 
Frenchman,  a  few  years  ago.     I  will  read  a  few  words  : 

"•  Monsieur  ,  who  recently  made  experiments  to 

determine  the  influence  a  cannon-ball  produces  on  the 
surrounding  atmosphere  in  its  rapid  flight  through  it, 
had  a  machine  constructed  by  means  of  which  the  force 
exerted  by  the  wind  of  balls  passing  at  various  distances 
could  be  estimated.  At  three  inches  from  it  the  ball 
produced  not  the  slightest  effect  on  the  delicate  instru- 
ment he  had  constructed.  His  conclusions  are  that 
projectiles  passing  close  to  the  body  exert  no  necessary 
influence  on  it;  and  that  the  wind  of  a  bail  is  incap- 
able of  determining  any  lesion  of  the  human  body." 

This  was  based  on  a  careful  set  of  experiments  under 
government  direction.  On  the  contrary,  those  who 
fall  mysteriously  injured  without  a  wound  and  without 
a  ball  to  be  found,  have  been  struck  by  a  spent  ball 
which  has  passed  over  them. 

What  is  the  future  destiny  of  the  ball,  provided  it 
does  penetrate  the  human  body  ?  If  inflicting  a  flesh 
wound  and  lying  only  in  the  flesh,  it  is  harmless.  At 
flrst  it  forms  a  suppurating  tract  which  leads  down  to 
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it.  Out  of  this  sinus  are  discharged  sloughs  and  for- 
eign substances.  Eventually,  if  the  tract  refuses  to 
close,  it  assumes  the  character  of  a  mucous  membrane, 
precisely  like  the  sinus  we  see  in  fistula  and  various 
other  sinuses  connected  with  deep-seated  abscesses.  If, 
however,  it  does  not  take  on  this  condition,  if  the  tis- 
sues possess  sufficient  vigor  to  close  the  wound  and 
leave  the  ball  in,  then  the  ball  has  developed  around 
itself  a  sort  of  adventitious  tissue  made  up  from  con- 
nective-tissue, which  is  called  a  cyst.  At  any  rate,  a 
smooth  and  painless  little  membrane  surrounds  the  ball. 
It  lies  in  this  little  pocket ;  and  if  it  happens  to  be 
well  placed  among  muscles,  which  are  not  constantly 
being  pressed  and  struck  upon,  it  is  carried  for  years, 
until  the  end  of  life,  without  doing  the  slightest  harm. 
It  does  not  inflict  lead-poisoning,  does  not  produce  any 
other  trouble,  except  that  it  is  frequently  the  seat  — 
all  gunshot  wounds  are  —  of  rheumatic  pains  as  the 
patient  grows  older  and  is  sensitive  to  changes  of  tem- 
perature. The  destiny  of  the  ball,  if  not  extracted,  is 
to  become  harmless  and  encysted,  provided  it  is  placed 
among  the  muscles.  The  only  places  in  which  it  can 
do  harm,  and  in  which  its  extraction  is  imperative  if 
it  can  be  got  at,  are  in  the  viscera,  as  the  liver  or 
spleen,  or  in  the  large  cavities  of  the  body,  or  in  con- 
tact with  bone  —  not  only  in  a  bone,  but  in  contact 
with  a  bone.  Here  is  a  curious  fact  first  pointed  out 
by  Hennen  and  Guthrie,  and  verified  by  subsequent 
writers,  that  no  ball  can  lie  in  contact  with  a  bone 
without  keeping  up  a  grating  and  rubbing  which  leads 
to  caries  and  necrosis  and  permanent  invalidism  on  the 
part  of  the  patient.  I  quote  the  words  of  Mr.  Guthrie  : 
"  As  a  rule,  the  ball  should  not  be  allowed  to  remain 
in  contact  with  bone.  If  the  ball  lodges  in  the  head 
of  a  bone,  it  gives  rise  to  caries,  amputation  or  death  ; 
if  it  is  in  the  shaft  of  the  bone,  it  gives  rise  to  necrosis, 
with  years  of  misery  ;  on  a  flat  bone,  caries,  sinuses, 
contraction  of  the  limb,  and  a  useless  life." 

I  will   cite   a  case  of   my  own,   which  was   a   very 
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raarked  one.  In  that  case  the  patient  had  been  shot 
five  or  six  years  before,  shot  in  the  mass  of  the  glutaei 
muscles  behind  the  trochanter ;  the  ball  was  never 
extracted ;  the  sinus  never  closed ;  the  gluteal  region 
had  wasted  as  in  hip-disease.  The  pain  and  sciatic 
trouble  was  so  great  that  it  contracted  the  limb  as  in 
hip-disease,  and  the  man  walked  with  a  crutch.  There 
was  a  suppurating  sinus  in  the  gluteal  region.  Had  it 
not  been  for  his  positive  history  of  receiving  a  gun- 
shot wound,  he  would  have  been  considered  an  adult 
case  of  hip-disease,  with  abscess.  After  being  etherized 
and  the  sinus  explored,  a  ball  was  found  and  extracted, 
not  in  bone,  but  lying  on  the  ilium ;  and  it  had  eroded 
a  little  cavity  on  the  ilium,  in  which  it  lay.  The  bone 
was  carious  and  constantly  discharging.  It  had  not 
perforated ;  it  had  merely  gone  down  and  laid  on  the 
bone;  and  its  contact  there  of  six  years  had  kept  up 
abscess,  suppuration,  caries,  whereas  if  it  had  stopped 
one-half  inch  farther  out  and  rested  in  the  glutasus 
muscle,  it  would  have  become  encysted,  and  never 
given  any  trouble  at  all.  That  is  quite  a  marked  case 
of  this  peculiar  state  of  things  ;  so  that  if  we  have 
reason  to  believe  the  ball  is  in  contact  with  a  bone,  we 
almost  as  much  fear  bad  consequences  as  if  we  know 
it  has  penetrated  the  bone,  and  has  lodged  somewhere 
in  the  shaft  or  head  of  the  bone.  In  the  head  of  the 
bone  it  is  almost  inevitable  that  it  has  broken  up  and 
fractured  the  bone  and  will  lead  to  destructive  arthri- 
tis. In  the  shaft  of  the  bone  it  not  only  perforates 
but  splits  the  bone  a  long  distance,  makes  the  worst 
compound  fracture,  usually  is  followed  by  necrosis,  and 
quite  often  requires  amputation  to  save  the  patient's  life. 

What  should  be  the  treatment  of  an  ordinary  gun- 
shot wound  ? 

The  first  inquiry  is  to  see  if  there  are  two  holes.  If 
there  are  two  holes  the  ball  is  probably  gone.  In  nine 
hundred  and  ninety-nine  cases  out  of  a  thousand  the 
ball  has  gone  through,  if  there  are  two  holes.  It  is 
almost  against  the  possibility  of  the  doctrine  of  chances 
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that  the  patient  should  have  been  struck  by  two  missiles 
making  two  wounds  of  entrance.  Then  it  is  a  perfo- 
rating wound.  The  ball  has  escaped.  We  have  noth- 
ing to  do  but  try  to  probe  through  the  sinus  and  ex- 
amine it.  For  what  purpose  ?  The  cartridge  does 
not  follow  the  ball,  but  remains  in  the  rifle.  The  ball 
has  gone  through  clean  and  left  only  a  track.  Why 
should  we  insist  upon  probing  and  torturing  the  patient 
when  there  is  every  evidence  that  the  ball  has  gone 
through?  This  opens  up  an  important  point  in  the 
treatment  of  gunshot  wounds. 

All  substances  carried  in  by  the  ball  are  infinitely 
more  dangerous  than  the  ball  itself.  A  gunshot  wound 
of  the  leg,  for  instance,  cannot  be  inflicted  without 
carrying  a  portion  of  the  trousers  or  drawers  into  the 
wound.  In  other  parts  of  the  body  it  may  carry  into 
the  wound  all  sorts  of  things,  —  a  bit  of  leather  or  bit 
of  metal,  a  portion  of  a  button.  Sometimes  objects 
near  the  person  are  struck  by  the  ball  and  carried 
through,  as,  for  instance,  a  splinter  from  a  small  tree 
or  shrub;  various  things  of  that  kind  are  of  ten  carried 
into  the  wound.  Remember,  then,  that  threads  and 
bits  of  cloth,  etc.,  are  infinitely  more  dangerous,  when 
buried  in  the  tissues,  than  a  piece  of  lead. 

An  illustration  of  this  we  frequently  see  in  modern 
times  by  the  occurrence  of  tetanus  after  a  very  slight 
wound  inflicted  in  the  palm  of  the  hand  of  children  by 
what  is  called  the  toy  pistol.  This  pistol  has  no  ball, 
but  has  a  cartridge  .filled  with  an  explosive  that  makes 
a  loud  noise.  The  little  boy  almost  always  shoots  him- 
self in  the  palm  of  the  hand  at  the  root  of  the  thumb. 
What  goes  in  ?  The  powder  goes  off.  It  is  a  piece 
of  pasteboard,  of  which  the  little  shell  is  made,  that 
goes  down  under  the  palmar  fascia,  and  there  rots.  It 
is  not  detected;  it  cannot  be  felt.  Perhaps  the  con- 
cientious  physician  finds  this  little  puncture,  probes  it, 
and  contents  himself  with  washing  it  out,  but  leaves 
the  enemy  under  the  fascia.  This  after  a  few  days 
sets  up  a  cellulitis  of  the  gravest  kind,  which,  together 
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probably  with  the  ingress  of  microscopic  germs,  in- 
flicts such  a  shock  upon  the  nervous  system,  that  the 
spasms  of  tetanus  set  in ;  and  when  they  have  once 
set  in,  as  a  rule,  it  is  too  late  to  cure  the  case.  Then 
perhaps  some  one  detects  the  cause  of  the  trouble, 
opens  the  part,  turns  out  the  bit  of  pasteboard  and 
washes  out  the  wound.  That  is  what  ought  to  have 
been  done  in  the  first  instance,  and  such  treatment 
would  have  prevented  the  trouble.  The  sale  of  this 
toy  pistol  has  been  forbidden  by  law,  and  we  now  have 
very  few  of  these  wounds  ;  but  five  or  six  years  ago 
we  had  large  numbers  of  them.  The  cases  of  tetanus 
following  these  were  frightful,  and  the  mortality 
frightful. 

This  illustrates,  from  a  matter  of  every-day  experi- 
ence, precisely  the  dangers  which  exist  in  the  ordinary 
gunshot  wound,  which  is  not  probed  and  washed  out 
and  kept  cleansed  from  the  foreign  bodies  which  are 
carried  into  it,  and  which  are  far  more  dangerous  than 
the  ball.  The  woollen  threads  from  the  trousers  or 
from  the  coat,  for  instance,  are  carried  far  into  the 
wound.  Impregnated  with  dye,  they  rot  easily,  set  up 
a  cellulitis  and  deep  suppuration.  Hence  the  first 
treatment  of  a  gunshot  wound  should  be  to  see  if  there 
are  two  holes  and  the  ball  has  got  out.  Then  the 
track  must  be  thoroughly  probed,  washed  through  and 
through,  so  as  to  be  sure  no  foreign  substance  is  there  ; 
and  in  case  great  obstacles  are  met  with,  it  is  better  to 
enlarge  a  little  the  wound  of  entrance  or  exit,  both 
through  the  fascia  and  the  skin,  so  as  to  be  able  to 
pass  the  finger  through  the  tissues,  in  order  to  be  sure 
that  there  is  nothing  there. 

On  the  other  hand,  where  we  see  an  ordinary  case 
of  gunshot  wound  with  but  a  single  hole,  we  say  the 
ball  is  there.  There  is  the  need  of  exploring  that 
there  was  in  the  other  case  to  extract  the  foreign 
bodies,  and,  if  practicable,  to  extract  the  ball.  If,  for 
instance,  the  ball  has  entered  the  calf  of  the  leg  and 
gone  in  a  straight  course  towards  the  tibia,  we  feel 
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very  solicitous  lest  it  has  perforated  the  tibia,  oris  lying 
in  contact  with  the  tibia,  in  either  of  which  cases  it 
will  give  rise  to  caries,  necrosis  and  crippling  of  the 
limb.  The  best  thing,  of  course,  with  which  to  ex- 
plore a  gunshot  wound  is  the  finger,  and  it  is  far  supe- 
rior to  all  the  probes  that  can  be  used.  The  little 
finger  frequently  can  be  got  in  where  the  larger  ones 
cannot,  and  if  it  can  be  carried  down  to  the  depths  of 
the  wound,  it  gives  more  information  than  any  probe. 
Now  the  probe  is  uncertain.  It  may  be  twisted  into 
various  shapes  and  inserted  in  all  sorts  of  directions 
until  we  can  determine  perhaps  the  direction  of  the 
ball.  Down  at  a  certain  depth  the  probe  strikes  some- 
thing hard.  What  is  it  ?  We  cannot  tell  whether  a 
ball  or  bone,  unless  we  can  tell  anatomically.  It  was 
to  obviate  this  that  Nelaton  devised  the  porcelain 
probe,  which  was  used  with  such  success  in  the  tarsus 
of  Garibaldi.  The  latter  was  shot,  and  carried  a  wound 
in  his  tarsus  which  would  not  heal.  Nobody  could 
find  the  ball,  and  M.  Nelaton  was  sent  for.  With  his 
peculiar  probe  he  found  the  ball,  extracted  it  and 
Garibaldi  got  well.  This  was  a  very,  fine  history 
for  M.  Nelaton  and  for  science  generally.  He  coated 
the  point  of  the  probe  with  porcelain,  so  that  upon 
striking  the  ball  a  lead  mark  was  made  upon  the  probe, 
and  nothing  else  would  do  this.  That  probe  was 
formerly  used  a  good  deal,  but  I  do  not  think  it  is  used 
as  much  as  it  was.  There  is  a  limited  class  of  cases 
where  the  ball  is  far  from  the  surface  and  in  which  it 
may  give  useful  information  ;  but  the  objection  is  that 
the  end  of  the  probe  has  got  to  be  of  considerable  size. 
This  will  not  go  into  a  puncture ;  the  size  of  the  head 
will  prevent  it,  so  that  sometimes  it  becomes  perfectly 
useless,  and  the  ordinary  probe  gives  more  information. 
Better  than  all  is  the  finger,  if  it  can  be  introduced  by 
the  process  of  debridement,  or  cutting  the  fascia  in 
two  or  three  directions,  and  passing  the  finger  in  to  see 
what  we  can  find,  whether  a  foreign  substance,  or  a  ball. 
Billroth  goes  so  far  as  to  say  that  the  ball  that  cannot 
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be  reached  with  the  finger  is  not  found  and  extracted 
by  other  instruments. 

Electricians  have  devised  several  interesting  means 
of  making  known  the  presence  of  a  ball.  One  is  by- 
setting  up  a  galvanic  current  which  rings  a  bell  at  the 
hand  of  the  operator  when  the  ball  is  touched.  This 
is  of  very  limited  application.  It  is  a  surgical  toy,  that 
is  all.     The  finger  is  the  thing,  if  it  can  be  got  in. 

Supposing  there  is  but  one  wound.  The  ball  has 
pursued  a  tortuous  course.  We  have  traced  it  for  two 
or  three  inches,  and  cannot  reach  it.  Is  it  worth  while 
to  mutilate  the  person  further  to  seek  for  the  ball  ? 
It  is  not ;  for  in  the  largest  percentage  of  cases  the  ball 
would  do  no  possible  harm  and  would  become  encysted 
in  the  tissues.  This  is  the  case  in  the  muscles  of  the 
calf  or  in  the  thigh,  or  under  the  forearm  where  it  runs 
up  on  the  interosseus  sheath,  or  between  the  flexor 
muscles.  Of  course,  we  should  ask  the  position  in 
which  the  person  was  when  the  wound  was  received  ; 
ask  the  direction  from  which  the  gun  was  probably 
fired,  if  it  can  be  ascertained ;  then  endeavor  to  put 
ourselves  in  «the  position  of  the  gun  and  the  limb  in  the 
position  in  which  it  was,  and  follow  that  line,  as  far  as 
possible,  to  discover  the  course  of  the  ball.  We  should 
also,  of  course,  in  all  cases  where  there  is  only  one 
wound,  examine  carefully  the  limb  in  every  direction 
about  the  opposite  side,  and  on  every  side,  to  see  if  we 
can  possibly  detect  anywhere  a  hard  lump  which  may 
mean  thai;  the  ball  has  perforated  through  and  is  lying 
under  the  skin,  or  in  the  cellular  tissue.  A  good  many 
balls  are  found  from  five  days  to  a  week  after  they 
were  shot  in,  but  not  at  first.  The  thing  is  overlooked  ; 
but  presently  there  appears  a  black-and-blue  spot  where 
the  ball  has  lodged.  This  attracts  attention,  and  some- 
body says,  a  week  after  the  accident,  "  There  is  a 
black-and-blue  spot."  That  is  the  ball  almost  invari- 
ably ;  and  it  may  be  cut  upon  and  found.  It  may 
not  show  itself  at  first  by  any  ecchymosis. 

Now  there  is  one  peculiar  danger  in  gunshot  wounds 


LECTURES    ON    SURGERY.  69 

that  I  do  not  think  exists  to  any  such  extent  with  any 
other  class  of  surgical  injuries,  and  that  is  the  danger 
of  secondary  hasmorrhage.  Let  us  see  why  this  is.  It 
arises  from  the  fact  that  the  ball  boring  about  through 
the  limb  in  various  directions  passes  over  and  bruises 
the  vessels.  It  need  not  perforate  them,  need  not  nick 
them.  If  it  nicks  them  you  have  immediate  haemor- 
rhage. Supposing  it  bruises  a  large  vein  or  artery. 
Subsequently  that  wound  will  not  heal  without  some 
degree  of  suppuration  and  discharge  of  sloughs.  The 
vessel  is  beating  incessantly  in  the  depths  of  the  wound. 
Its  bruised  wall  ulcerates  and  gives  way,  and  haemor- 
rhage takes  place,  which  is  called  secondary,  because 
it  comes  on  from  the  tenth  to  the  fourteenth  day  after 
the  receipt  of  the  injury ;  and  this  haemorrhage 
is,  so  to  speak,  irrepressible  —  nothing  to  stop  it,  no 
natural  way  to  stop  it  by  the  forces  of  nature.  The 
vessel  is  ulcerated  ;  a  ragged  opening  is  formed,  which 
communicates  with  the  sinus.  Blood  is  poured  out, 
does  not  have  power  to  coagulate  ;  and  the  patient  may 
have  a  fatal  haemorrhage,  provided  the  ball  happens  to 
have  bruised  a  large  vessel. 

Nicking  a  vessel  is  also  common,  and  the  consequence 
of  that  is  the  gradual  formation  of  a  traumatic  aneurism. 
Take  the  femoral  region.  Suppose  the  ball  passes 
through  Scarpa's  triangle,  passes  along  the  large  femoral 
vessels.  At  first  no  external  haemorrhage  of  any  con- 
sequence. The  ball  cannot  be  traced  and  found.  The 
limb  is  done  up,  and  suddenly  begins  to  expand  far 
more  than  can  be  accounted  for  by  the  bruising  of  the 
injury,  and  a  large  aneurism  is  formed. 

The  nicking  of  a  vein  may  give  rise  to  a  sort  of 
traumatic  venous  aneurism,  the  pouring  out  of  large 
quantities  of  blood  in  the  tissues. 

Secondary  haemorrhage,  then,  is  one  of  the  real 
dangers  always  to  be  considered  in  the  prognosis  and 
in  the  care  of  the  gunshot  wound  for  the  first  fortnight 
after  its  reception.  Not  showing  itself  at  first,  totally 
buried    out   of   sight  beneath  the    tissues,  it  is   very 
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deceptive,  insidious  and  dangerous ;  and  I  do  not 
know  any  other  class  of  wounds  in  which  this  occurs 
nearly  so  frequently  as  by  a  ball.  Of  course,  it  is 
possible  to  conceive,  and  it  occasionally  occurs,  that  a 
compound  fracture  pricks  or  wounds  a  vessel  by  a 
spicula  of  bone,  and  after  a  fortnight  or  so  the  same 
consequences!  of  secondary  haemorrhage  come  on  ;  but 
in  the  treatment  of  compound  fracture,  where  we  have 
the  patient  under  control,  the  early  closing  up  of  the 
wound  and  antisepsis  frequently  convert  it  into  a  simple 
fracture,  and  it  is  possible  the  vessel  may  repair  with- 
out bursting  through.  Not  so  with  the  gunshot  injury. 
Not  that  these  accidents  are  so  extremely  common  ; 
but  it  should  be  borne  in  mind  by  the  surgeon  as  one 
of  the  gravest  accidents  that  can  happen,  and  one  from 
which  no  gunshot  wound  is  free,  until  it  is  healed. 

Septic  absorption,  of  course,  is  not  infrequent  after 
gunshot  wounds  received  in  war.  Occasionally  it 
occurs  after  those  received  in  times  of  peace ;  but  in 
times  of  peace  the  patient  can  be  so  much  better  taken 
care  of  that  his  chances  of  sepsis  are  less.  Shot  down  on 
the  field  of  battle,  always  in  the  heated  season  of  the  year 
—  for  all  battles  are  fought  in  the  summer  as  a  rule  ;  fre- 
quently lying  exposed  for  twenty-four  or  forty-eight 
hours  in  the  hot  sun  without  attention,  until  his  wounds 
become  inflamed ;  and  then  carried  off  and  transported 
in  a  rough  way,  it  is  not  surprising  that  septic  condi- 
tions follow  gunshot  wounds  in  times  of  war.  This, 
of  course,  is  especially  liable  to  occur  where  the  ball 
has  penetrated  and  buried  itself  in  the  marrow  of  one 
of  the  long  bones,  where  the  fat-cells  and  the  tissues 
in  the  marrow  are  bruised  and  haemorrhage  has  taken 
place,  and  where  there  is,  as  we  know,  a  very  easy 
route  for  septic  absorption  to  travel  up. 

Tetanus  is  much  more  frequent  after  gunshot  wounds 
than  after  other  injuries  ;  and  after  several  of  the 
battles  of  our  late  war  the  statistics  show  a  very  large 
prevalence  of  tetanus,  because  the  patient  lay  exposed 
for  an  unusual  length  of  time  in  the  heat  of  the  sun, 
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the  nervous  system  became  thoroughly  exhausted, 
absorption  of  dirt  germs  ensued,  and  tetanic  symptoms 
came  on. 

Osteomyelitis,  of  course,  is  common  after  gunshot 
wounds.  Here  is  one  of  the  great  troubles  in  the  sub- 
sequent treatment  of  such  things  as  gunshot  perforations 
of  the  tibia  and  of  the  femur.  The  ball  goes  in  and 
lodges.  It  breaks  up,  as  I  said,  the  marrow,  splits  up 
the  bone,  and  leads  to  necrosis  inside  the  bone,  the 
formation  of  a  sequestrum,  the  gradual  formation  of 
new  bone,  and  the  usual  phenomena  of  the  opening  of 
sinuses,  getting  rid  of  sequestra,  etc.,  which  may  go  on 
for  years,  and  may  wear  out  the  patient's  life. 

The  risk  of  sepsis,  of  tetanus,  and  the  chances  of 
secondary  haemorrhage,  together  with  the  fact  that 
the  rifle  missile  splits  up  the  bone  and  destroys  much 
further  than  we  can  see,  are  the  great  reasons  why  the 
law  of  practice  with  regard  to  amputating  or  not  am- 
putating in  certain  injuries  is  so  very  different  in  mili- 
tary life  and  gunshot  wounds  from  what  it  is  in  civil 
life,  and  in  wounds  inflicted  by  other  destructive  forces. 
You  have  got  to  consider  that  you  have  your  patient 
with  an  injury  of  the  bone  farther  than  you  can  trace 
it ;  that  he  is  subject  to  osteomyelitis,  to  septic  absorp- 
tion, that  he  has  got  to  be  moved  ;  that  his  artery  may 
be  bruised  and  may  bleed  ;  and  then  you  have  got  to 
ask  yourself  whether  conservatism  is  to  be  considered 
a  conservatism,  which  is  going  to  save  such  a  limb,  or 
whether  it  is  not  more  truly  conservative  to  cut  it  off. 
I  fancy,  that  during  our  late  war,  all  those  who  were 
in  the  field,  and  who  saw  a  good  deal  of  service, 
suffered  much  from  criticism  at  the  hands  of  civilians 
because  they  were  accused  of  performing  needless 
amputations.  "  This  man's  limb  might  have  been 
saved."  "  That  man  was  not  hurt  so  badly  but  what 
he  ought  to  have  got  well  and  had  a  good  limb."  I 
contend  that  the  person  who  looks  at  this  problem 
from  the  side  of  civil  life  does  not  understand  it ;  and 
probably  too  few,  rather  than  too  many  amputations  are 
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performed  in  the  time  of  war.  Consider  what  it  means 
to  transport  a  compound  fracture,  in  a  hot  climate,  two 
or  three  days  over  the  rough  roads,  before  it  can  be 
attended  to ;  on  the  other  hand,  consider  how  the 
person  with  an  amputation  nicely  done  up  can  escape 
haemorrhage  and  sepsis  better  than  in  any  other  way. 
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V. 

GUNSHOT    WOUNDS. 

The  first  point  of  which  I  wish  to  speak  is  the  al- 
most impossibility  of  applying  the  antiseptic  treatment 
to  wounds  received  on  the  field  of  battle.  Anaes- 
thetics, in  the  form  of  chloroform,  can  be  very  easily 
transported ;  so  can  carbolic  acid  and  corrosive  tab- 
lets, and  all  other  agents  of  that  class.  What,  then, 
would  constitute  the  difficulty  in  using  these  ?  It  has 
always  seemed  to  me  that  an  insuperable  difficulty 
existed  in  the  fact  that  we  cannot  obtain  sufficient 
water.  An  immense  amount  of  water  is  used  in  anti- 
septic solutions  —  must  be.  The  drainage  and  bath- 
ing of  wounds,  the  dissolving  of  the  poisons  which 
are  used  as  germicides,  etc.,  always  require  much 
dilution.  Now  water  is  the  great  want  on  the  field 
of  battle ;  and  unless  a  battle  happens  to  be  fought 
on  the  banks  of  a  river,  it  is  easy  to  see  that  horses 
and  men  soon  consume  all  the  water  within  reach, 
and  there  would  be  none  left  for  antiseptics  ;  and 
it  would  be  impossible  to  transport  it.  It  is  bulky 
and  heavy.  Until  some  other  method  of  antisepsis  is 
found,  not  requiring  large  dilutions,  it  seems  to  me 
that  the  antiseptic  problem  cannot  be  thoroughly 
solved  on  the  field  of  battle.  Undoubtedly  a  good 
deal  more  can  be  done  than  was  done  at  one  time ; 
and  undoubtedly  in  field  hospitals  and  in  hospitals  in 
the  rear  the  antiseptic  treatment  will  be  carried  out. 
A  good  deal,  too,  is  accomplished  now,  which  could 
not  be  formerly,  in  the  adaptation  of  plaster-of-Paris 
bandages  in  case  of  fractures  in  transporting  wounded 
persons.  That  is  much  more  etficient  than  the  ordi- 
nary splint,  and  can  be  applied  easily. 
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Anaesthetics,  then,  we  can  have.  Apparatus  we  can 
have  to  transport  the  wounded.  Antiseptics  it  seems, 
at  present,  as  if  it  would  be  impossible  to  apply  thor- 
oughly in  military  surgery. 

There  is  another  curious  fact,  which  arises  from 
the  things  which  we  have  already  said,  which  is 
this,  that  in  amputations  the  rule,  which  holds  true 
with  regard  to  the  percentage  of  recoveries  in  primary 
and  secondary  amputations,  is  exactly  the  reverse  of 
what  it  is  in  civil  life.  It  is  a  well-known  fact  that 
the  pathological  amputation  in  civil  hospitals,  for  in- 
stance, in  the  case  of  old  diseased  bone,  old  abscess  or 
hip-disease,  or  in  case  of  an  injury  which  has  passed 
through  certain  stages  of  partial  repair  and  is  perhaps 
hopeless  of  further  recovery,  does  better  than  a  pri- 
mary amputation.  It  has  long  been  known  that  a 
certain  adaptability  of  the  system  to  the  requirements 
and  strain  of  an  operation,  was  best  obtained  by 
some  amount  of  confinement,  and  depreciation,  so  to 
speak,  of  the  vital  forces.  On  the  other  hand,  in 
military  surgery  exactly  the  opposite  is  true.  The 
patients  who  get  well,  get  well  in  a  much  larger  per- 
centage of  cases,  if  the  limbs  are  cut  off  at  once  on 
the  receipt  of  the  gunshot  wound  than  if  left  to  be 
transported  to  a  distant  point;  being  transported  with- 
out asepticism,  necessarily  a  certain  amount  of  suppu- 
ration accompanies  them,  and  they  become  secondary 
operations  after  a  week  or  ten  days,  and  are  attended 
with  much  greater  mortality.  Primary  operations  in 
military  surgery,  secondary  in  civil  life,  are  the  best, 
where  we  can  have  the  choice. 

We  said  the  other  day  that  there  were  three  places 
in  which  a  ball  did  a  great  deal  of  harm  —  one  in  con- 
tact with  bone ;  another  if  lodged  in  one  of  the  vis- 
cera, especially  one  of  the  secreting  viscera,  like  the 
liver,  the  kidney,  etc.  ;  and  the  third  where  the  ball 
had  penetrated  and  remained  in  one  of  the  cavities  of 
the  body.     Of  the  latter  we  propose  to  speak  next. 

By  the  cavities  of  the  body  we  mean  the  cavity  of 
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the  head,  the  chest  and  the  abdomen.  Of  course  a 
gunshot  wound  received  upon  the  head  may  inflict 
precisely  the  same  class  of  injuries  to  the  skull  that 
any  other  violent  force  does.  The  ball  may  be  a 
spent  ball,  and  merely  inflict  a  contusion  of  the  bone. 
In  the  slighter  case,  it  may  glance  and  make  only  a 
scalp  wound.  In  the  severer  case,  it  may  strike  flat 
and  square  on  the  bone,  and  produce  a  punctured  de- 
pressed fracture  of  the  inner  table  without  much  dam- 
age to  the  outer  table.  This  is  familiar  in  civil  life, 
where  small  heavy  objects  fall  from  a  height  upon  the 
head.  A  spike  or  portion  of  the  rigging  of  a  ship 
sometimes  falls  from  a  considerable  height  and  strikes 
the  head,  cracks  and  splinters  the  inner  table,  and  in- 
flicts a  serious  injury  on  the  membranes,  and  leads  to 
subsequent  necrosis  of  the  inner  table  and  all  its  con- 
sequences, when  that  process  is  set  up  inside  the  cra- 
nium. So  the  ball  may  do  the  same.  Going  a  step 
further,  it  may  penetrate  and  be  lodged  in  the  brain ; 
or,  in  an  extreme  case,  may  perforate  and  be  shot 
through  from  side  to  side. 

The  mortality  of  these  cases  is  very  great;  and  in 
our  late  Civil  War  4,350  gunshot  injuries  of  the  cra- 
nium were  tabulated.  Contusion  gave  a  mortality  of 
16  per  cent. ;  fracture  of  the  inner  table  alone,  punct- 
ured depressed  fracture,  95  per  cent. ;  depressed  fract- 
ure, 35  per  cent.  ;  penetrating  and  perforating  fract- 
tures,  80  to  85  per  cent.  So  that  it  appears  that 
where  the  skull  is  bruised  and  the  inner  table  punct- 
ured, it  is  more  dangerous  than  when  broken  over  a 
large  area  and  depressed,  probably  because  the  damage 
inside  is  not  recognized  promptly  ;  whereas  in  a  de- 
pressed fracture  everybody  feels  the  depression  and 
sees  what  has  taken  place ;  and  knows  that  what 
it  is  proper  to  do,  is  to  raise  the  bone.  Trephining 
is  done,  and  the  wound  washed  out,  with  better  re- 
sults. Again,  the  penetrating  and  perforating  fract- 
ures gave  a  mortality  of  80  to  85  per  cent.  One 
would  think  it  a  wonder  that  15  per  cent,  should  re- 


76  LECTURES    ON    SURGERY. 

cover  after  penetrating  or  perforating  fracture  ;  and 
yet  instances  are  on  record  where  a  ball  has  been 
lodged  within  the  cranial  cavity,  and  recovery  taken 
place,  and  the  patient  carried  the  ball  there  for  years. 
Those  cases  are  extremely  rare,  but  they  do  occasion- 
ally occur.  Better  is  it  for  the  patient,  of  course,  as 
regards  the  chance  of  any  irrigation,  drainage  and 
care,  that  the  wound  should  be  perforating ;  and  there 
is  a  little  better  chance  if  he  is  shot  through  and 
through  in  the  upper  part  of  the  cerebrum  than  if  he 
has  a  penetrating  wound,  where  the  ball  lodges  and 
may  descend  toward  the  base  of  the  brain,  and  lead 
to  extravasation  or  softening  near  the  ventricles. 

The  ordinary  rules  of  surgery  apply  to  gunshot 
wounds  of  the  head.  Cleaning  and  enlarging  scalp 
wounds,  bearing  in  mind  that  foreign  substances  as 
well  as  the  ball  have  been  carried  in  ;  looking  out  for 
punctured  injuries  of  the  skull ;  where  symptoms  arise, 
trephining  promptly  and  raising  depressed  fractures ; 
cleaning  out  traumatic  sinuses  ;  and,  of  course,  occa- 
sionally, in  these  modern  days,  one  would  be  tempted 
to  do  the  more  extensive  operations  on  the  skull,  as 
trephining  and  attempting  to  extract  a  ball.  This 
extraction  of  a  ball  must  be  extremely  difficult  and 
uncertain  ;  it  is  not  often  to  be  reached.  In  old  times 
it  was  regarded  as  so  hopeless  that  1  do  not  think 
the  attempt  was  made.  In  modern  times  we  should 
be  more  likely  to  try  to  reach  it. 

Now,  in  the  gunshot  wounds  received  in  the  chest, 
the  Civil  War  gives  an  enormous  number  :  8,715  pen- 
etrating wounds  of  the  chest  are  reported  and  tabu- 
lated. That  means  that  a  great  many  more  thousands 
probably  were  shot  through  the  chest  and  died  within 
a  year  or  two  unrecorded :  and  that  these  were  the 
smaller  proportion,  who  escaping  immediate  death, 
afterwards  entered  hospitals,  were  treated  and  accu- 
rately recorded. 

The  percentage  of  mortality  is  very  large,  as  high 
as  60  to  70  per  cent.;  and  it  is  not  immediate,  but 
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subsequent  changes  that  take  place  in  the  thorax 
which  cause  this  great  mortality.  We  all  know  that 
we  occasionally  see  at  this  date,  twenty-five  years  after 
the  war  —  I  know  of  one  or  two  instances  —  individ- 
uals living  who  have  been  shot  through  the  chest,  and 
still  go  about,  and  are  quite  interesting  objects  to  phy- 
sicians, because  they  have  unhealed  sinuses  through 
which  air  is  freely  drawn  when  they  breathe,  and 
through  which  a  small  amount  of  pus  escapes,  giving 
rise  to  necrosis  of  the  ribs.  These  cases  exist.  Tiiey 
may  live  up  to  the  natural  limit  of  man's  life.  Of 
course,  they  are  brilliant  exceptions.  The  majority  of 
people  who  are  shot  through  the  chest  have  some  sec- 
ondary pathological  change  take  place  which  carries 
off  70  per  cent,  of  those  so  injured,  not  one-third 
escaping. 

In  the  first  two  or  three  years  after  the  war  a  great 
many  cases  of  brilliant  recovery  after  gunshot  wounds 
of  the  chest  were  reported :  but  as  time  went  on,  it 
was  noticed,  that,  information  being  accurately  ob- 
tained from  the  Pension  Department,  the  mortality 
kept  increasing,  and  that  you  could  not  assume  a  re- 
covery from  a  gunshot  wound  of  the  chest  unless  five 
to  ten  years  had  elapsed.  Of  these  secondary  changes, 
the  more  rapid  are  in  the  form  of  pleurisy  and  empy- 
ema ;  next,  pneumonia ;  next  to  that,  gangrene  and 
abscess ;  and  finally,  most  chronic  of  all,  the  occur- 
rence of  tubercles  and  of  pulmonary  phthisis,  as  a  re- 
mote sequence  of  the  injury. 

If  a  person  is  shot  through  the  chest,  and  the  ball 
has  penetrated  the  lung,  ol  course  the  signs  of  the 
injury  are  similar  to  what  they  would  be  from  any 
missile  received  in  that  way  in  civil  life.  We  have 
the  rapid  coming  on  of  pleurisy  and  impaired  respira- 
tion. We  have  emphysema  around  the  track  of  the 
wound.  We  have  cough,  and  almost  invariably  pro- 
fuse expectoration  of  blood.  The  coughing  up  of 
blood  in  penetrating  wounds  of  the  chest  is  almost 
pathognomonic  of  laceration  of  the  lung.     The  lung 
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tissue  having  been  injured,  the  blood  escapes  into  the 
air-vesicles  and  smaller  bronchi,  and  is  coughed  up 
in  greater  or  less  quantity. 

As  a  curious  matter  of  history,  during  our  late  war 
a  mode  of  practice  came  up,  which  existed  only  a  very 
short  time,  which  was  based  on  the  supposed  harmless- 
ness  of  the  ball  if  lodged  in  the  body  and  allowed  to 
become  encysted.  This  mode  of  practice  was  to  wash 
the  gunshot  wounds  of  the  chest  superficially,  and  seal 
them  up  at  once  with  some  tight  material,  as  flexible 
collodion,  and  endeavor  to  make  the  surface  heal,  and 
to  close  the  track  through  which  the  ball  had  gone. 
One  surgeon  carried  this  on  to  a  very  considerable  ex- 
tent. But  the  success  of  this  treatment  was  so  small 
that  it  was  a  very  short-lived  method ;  and  finally,  if  I 
am  correct,  orders  were  issued  from  the  surgeon-gen- 
eral's office  forbidding  that  mode  of  treatment  to  the 
surgeons  in  the  field.  The  results  were  extremely 
disastrous.  It  would  seem  as  if  the  thorax  was  the 
most  unphilosophical  place  in  which  such  a  mode  of 
treatment  could  be  adopted.  A  wound  would  be  bet- 
ter treated  in  that  way,  almost  anywhere  else,  than 
here-  A  bullet  shot  into  the  chest  may  go  through  the 
pleura,  break  through  the  costal  pleura,  perhaps  enter 
the  lung;  it  carries  in  dirt  and  bits  of  cloth  and  per- 
haps other  foreign  bodies,  produces  a  lacerated  wound 
which  is  contused  and  somewhat  burnt,  and  which  will 
not  heal,  as  a  rule,  even  if  it  is  shot  through  the  arm 
or  a  fleshy  part  of  the  body  —  much  more  cannot  heal 
when  in  such  a  complicated  place  as  the  thorax.  We 
have  the  functions  of  respiration,  movement  of  the 
lung,  chance  of  invasion  of  germs  of  all  sorts  through 
the  pulmonary  tract  and  mouth,  as  well  as  all  the  other 
chances  of  poisoning  that  must  arise.  We  almost  in- 
evitably have  emphysema,  pleurisy,  pneumo-thorax, 
sometimes  empyema  ;  and,  very  often  indeed,  an  injury 
to  a  rib  in  the  passage  of  the  ball  in.  If  the  soldier 
at  the  moment  of  being  struck  happened  to  be  raising 
the  arm  to  fire,  or  to  be  inspiring  freely,  the  ball  might 
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slip  in  without  striking  a  rib;  but  in  otlier  positions 
the  ribs  would  be  more  closely  in  contact,  consequently 
there  would  be  apt  to  occur  either  a  small  crumbling 
otf  of  the  edge  of  the  rib,  or  a  tearing  off  of  the  peri- 
osteum and  bruising  of  the  rib,  and  necrosis.  This 
should  forbid  the  sealing  up  of  the  wound,  even  if  there 
were  no  deeper  injuries. 

It  would  seem  to  be  hopeless  to  hunt  for  a  ball  in 
the  thorax ;  and  I  believe  it  is  practically  abandoned. 
If  the  ball  enters  the  pleural  cavity  and  stays  there,  it 
drops  to  the  bottom  of  the  pleura  and  may  rest  upon 
the  diaphragm.  If  it  enters  the  lung,  it  is  almost  or 
quite  impossible  to  reach  it ;  and  unless  it  happens  to 
have  smashed  two  or  three  ribs,  and  made  so  much 
destruction  that  the  surgeon  makes  a  large  opening, 
and  unless  it  happens  to  be  partially  spent  so  that  it  has 
not  penetrated  very  deeply,  it  is  practically  not  recov- 
ered from  the  thoracic  cavity.  It  may  get  into  some 
quiet  corner  and  become  encysted.  It  is  more  likely 
to  provoke  an  empyema,  or  changes  in  the  lung  it- 
self, especially  pneumonia,  or,  eventually,  tuberculous 
changes. 

A  very  large  number  of  cases  of  gunshot  wounds  of 
the  chest  involve  the  cutting  through  of  the  intercostal 
artery.  That,  you  can  see,  would  often  take  place. 
From  this  artery,  although  it  is  not  a  very  large  one, 
profuse  bleeding  can  take  place ;  and  when  it  bleeds, 
it  bleeds  into  the  cavity  of  the  thorax.  The  blood 
spurts  from  the  artery  without  restraint,  and  pumps 
one  side  of  the  pleural  cavity  full  of  blood,  so  to  speak. 
In  fatal  cases,  where  the  hsemorrhage  has  not  been 
secured,  enormous  quantities  of  coagulated  blood  have 
been  taken  from  the  pleural  cavity,  probably  a  quart  or 
more.  This  injury  is  fatal,  of  course,  unless  the  hosm- 
orrhage  can  be  arrested  ;  aud  yet  in  civil  life  we  con- 
sider that  the  intercostal  artery,  if  cut  in  an  operation, 
is  not  an  artery  of  the  greatest  magnitude,  and  it  would 
be  thought  very  strange,  if  it  could  not  in  some  way 
be  secured.     But  the  danger  in  these  gunshot  wounds 
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is  that  the  wound  is  not  examined,  the  haemorrhage  is 
not  recognized  on  account  of  the  multitude  of  the 
wounded  who  have  to  be  seen  to  and  treated.  The 
soldier  may  lie  out  long  enough  to  have  a  fatal  haem- 
orrhage occur,  and  the  signs  of  its  coming  on  may  be 
complicated  so  that  the  surgeon  may  not  recognize 
what  is  taking  place.  The  blood  may  be  slowly  poured 
into  the  pleural  cavity,  and  the  lung  gradually  com- 
pressed, and  the  patient  thought  to  be  suffering  from 
the  ordinary  serous  effusion  coming  on  rapidly  after 
the  occurrence  of  the  shooting.  The  rapidity  of  the 
dyspnoea,  accompanied  with  signs  of  loss  of  blood,  in- 
ternal hgemorrhage,  should  be  our  guide  to  suspect  this 
injury.  The  signs  of  internal  haemorrhage  are  pallor 
and  faintness  and  nausea,  and  also,  towards  the  close 
of  life,  an  extraordinary  restlessness.  These  are  the 
signs  of  fatal  haemorrhage  that  we  see  in  civil  hospitals 
occasionally,  in  severe  cases ;  and  they  would  exist  in 
haemorrhage  into  the  pleural  cavity,  plus  dyspnoea 
rapidly  coming  on. 

What  shall  be  done  ?  If  it  can  be  seen  early,  it  may 
be  cured  and  the  patient's  life  saved.  If  it  is  seen 
later,  the  patient's  life  may  be  saved,  but  at  the  ex- 
pense certainly  of  empyema,  for  the  clot  will  disorgan- 
ize and  eventually  change  into  pus.  The  treatment, 
of  course,  should  be  to  secure  the  vessel.  How  is  this 
done  ?  The  vessel  is  hidden  and  retracted  behind  the 
rib,  and  you  have  a  small  penetrating  wound  to  reach 
it  through.  Free  incisions,  then,  to  enlarge  the  wound  ; 
resecting  a  portion  of  the  rib,  securing  the  artery  at 
all  hazards.  Some  surgeons  have  succeeded  very  well 
where  other  means  were  not  at  hand  by  passing  a 
curved  needle  threaded  with  wire  suture  directly 
around  the  rib,  and  tying  down  rib,  artery  and  all  to- 
gether. That  is  a  good  temporary  tourniquet,  and 
does  no  harm.  It  will  do  for  a  while,  and  perhaps 
will  stop  the  haemorrhage  permanently.  It  does  not 
take  long  to  establish  a  clot  in  a  small  artery  ;  and.  if 
the  patient  can  be  kept  quiet,  haemorrhage  may  not 
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come  on  again.  Ordinarily  we  should  enlarge  the 
wound;  explore  with  the  finger  ;  remove  broken  bone  ; 
if  out  of  reach,  resect  the  rib  until  we  could  tie  the 
vessel  ;  and  having  made  a  la^ge  opening  into  the 
pleural  cavit}",  it  would  be  proper  at  this  stage  to  try 
to  wash  out  and  clear  out  the  clot  as  far  as  possible, 
and  treat  the  wound  as  an  open  case  of  empyema. 

So  treated,  the  patient  will  probably  recover.  It  is 
a  little  startling  to  consider  that  so  small  an  artery  as 
the  intercostal  has  been  the  cause  of  so  great  mortality 
in  the  perforating  wounds  of  the  chest.  The  number 
of  cases  is  very  large  indeed. 

As  for  the  other  treatment  of  these  gunshot  wounds 
in  the  chest,  not  much  can  be  said  except  what  applies 
to  all  forms  of  thoracic  injuries.  It  is  desirable  to 
syringe  out  and  cleanse  the  track  of  the  ball.  The 
ordinary  treatment  for  pleurisy  and  empyema  should 
be  adopted  as  we  are  accustomed  to  see  it  in  civil  life. 
Hsemorrhage  from  the  lung  is  best  controlled  by  quiet- 
ing down  the  respiration  as  much  as  possible,  by  en- 
forced confinement  of  the  patient,  by  the  use  of  ice. 
I  should  hardly  think  the  domestic  remedies  and  others 
ordinarily  given  for  haemoptysis  in  consumption  would 
be  of  any  avail  in  a  lacerated  lung,  lacerated  by  a  ball 
and  bleeding  into  some  of  the  bronchial  tubes ;  but,  if 
we  can  slow  the  pulse  by  appropriate  remedies,  quiet 
the  respiration,  keep  the  patient  still,  use  ice,  perhaps 
gallic  acid  or  ergot,  we  may  have  some  effect  in  check- 
ing the  bleeding. 

What  is  going  to  stop  the  bleeding  ?  Well,  of  course, 
the  formation  of  a  clot.  The  formation  of  a  clot  is 
what  we  hope  for.  What  is  to  be  the  future  destiny 
of  that  clot?  That  is  extremely  uncertain;  so  that, 
although  the  coughing  up  of  considerable  quantities  of 
blood  after  a  gunshot  wound  of  the  lung,  meaning  per- 
foration of  the  lung,  may  be  controlled  or  may  dimin- 
ish and  cease  under  certain  sorts  of  treatment,  yet  we 
cannot  feel  sure  that  it  will  not  be  resumed  again  in 
the  course  of  the  next  five  to  seven  days  by  the  loosen- 
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ing  of  that  clot  and  the  resumption  of  the  more  active 
function  of  the  lung;  or  the  decay  of  the  clot  and  in 
that  way  the  haemorrhage  recur.  On  the  other  hand, 
it  is  easy  to  be  seen  that  the  track  of  a  ball  through 
the  lung,  even  if  it  does  not  led  to  great  external 
bleeding  through  the  mouth,  lacerates  many  vessels, 
and  leads  to  the  formation  of  numerous  miliary  clots 
through  the  lung  itself.  The  destiny  of  these,  again, 
it  is  difficult  to  predict.  In  a  very  healthy  person  they 
may  be  absorbed,  and  in  a  person  not  healthy  they 
may  lead  to  precisely  those  changes  in  the  lung  which 
the  infarction  of  the  lung  does  in  embolism,  in  pyaemia, 
and  septic  states ;  and  the  patient  may  perish  with 
septic  symptoms  about  the  second  week  after  the  re- 
ceipt of  the  injury.  Chronic  pneumonia  may  come  on, 
and  go  on  to  slow  absorption,  or  run  the  patient  down 
into  phthisis.  It  is  not  strange  that,  while  early  treat- 
ment of  these  cases  gave  a  good  percentage  of  recov- 
eries, five  years  afterwards  there  should  be  a  large 
percentage  of  deaths. 

We  come  next  to  the  abdomen.  Modern  surgery 
has  thrown  some  new  light  on  perforating  wounds  of 
the  abdomen,  and  given  us  some  hope  in  new  methods 
of  treatment. 

We  may  divide  these  gunshot  wounds  about  the  ab- 
dominal cavity  into  three  classes  :  First,  those  that  do 
not  penetrate,  which  glance  over  the  abdomen,  leave 
a  large  ecchymosis,  and  if  the  ball  is  large,  lead  to 
rupture  of  a  viscus  in  the  abdominal  cavity  ;  the  next 
class,  those  which  actually  penetrate  the  abdominal 
cavity,  with  or  without  penetrating  one  of  the  viscera  ; 
and  the  third  class,  where  the  patient  is  shot  through 
and  through. 

Now  it  is  a  curious  fact  that  a  soldier  in  health,  if 
he  has  not  been  reduced,  has  been  well  fed,  is  in  a  first 
and  well-conducted  campaign  which  has  not  lasted  too 
long,  having  slept  in  the  open  air  for  weeks,  marched 
and  got  strong  and  firm,  is  in  a  physical  state  in  which 
he  will  resist  an  intense  injury  just  as  any  animal  will, 
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and  make  recoveries  not  to  be  dreamed  of  in  civil  life, 
or  in  cities.  A  case  was  reported  recently  in  our  med- 
ical journals  of  a  soldier  shot  throuo;h  and  through. 
He  was  in  fine  physical  condition.  The  ball  entered 
behind,  just  below  the  diaphragm,  and  came  out  near 
the  umbilicus.  He  recovered  without  any  surgical 
interference. 

What  happened  on  the  receipt  of  this  gunshot 
wound  of  the  abdomen  is  shown  by  what  occurred 
soon  after  the  receipt  of  the  injury — jaundice,  blood 
in  the  alimentary  canal,  discharged  by  the  rectum  and 
showing  wound  of  the  intestine ;  blood  in  the  urine, 
showing  that  the  kidney  had  been  wounded  ;  and  vom- 
iting of  blood,  showing  that  the  edge  of  the  stomach 
had  been  struck.  He  survived  it  all.  The  ball  went 
through  and  through.  He  recovered  at  the  end  of 
twenty-eight  days  without  any  surgical  operation  hav- 
ing been  performed. 

Jn  the  older  surgeries  you  will  find  that,  as  a  rule, 
abdominal  injuries  were  all  given  up  to  expectant 
treatment,  so-called  ;  that  is,  you  cleansed  as  well  as 
you  could,  kept  the  parts  quiet,  tried  to  check  peris- 
talsis by  the  use  of  opium,  and  trusted  to  time  to 
accomplish  what  it  could. 

Now  it  is  not  every  ball  that  goes  through  the  in- 
testine that  causes  extravasation  into  the  peritoneal 
cavity.  Some  do  ;  some  do  not.  As  they  pass  through 
and  through,  the  mucous  coat  of  the  bowel  pushes  out 
of  the  wound  and  forms  a  pouting,  like  the  little  mass 
of  granulations  you  see  upon  old  sinuses,  and  thus 
plugs  the  wound  ;  and  if  peristalsis  is  held  still,  it  may 
be  plugged  permanently,  and  no  extravasation  take 
place. 

Hennen  and  Larrey  give  a  full  hundred  cases  in 
their  experience,  where  the  patient  was  shot  into  the 
bowels,  the  ball  disappeared,  and  was  passed  by  the 
rectum  after  a  certain  length  of  time. 

Gunshot  wounds  of  the  bladder,  as  you  know,  have 
been  quite  a  number  of  times  the  cause  of  a  formation 
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of  calculus  around  the  ball,  and  the  ball  found  in  the 
centre  of  the  calculus  when  the  patient  subsequently 
has  been  operated  on  for  stone  in  the  bladder ;  so  that 
cases  are  to  be  found  over  and  over  again  in  all  the 
old  treatises  in  which  penetrating  wounds  of  the  abdo- 
men, the  peritoneal  cavity,  the  intestines,  the  bladder, 
have  been  recovered  from.  Not  that  this  should  dis- 
courage us  from  operating.  I  only  say  this  to  show 
that,  while  laparotomy  is  so  popular  as  it  is,  we  still 
have  a  certain  percentage  of  cases  which  will  recover 
without  it,  and  give  us  some  hope  if  that  operation 
cannot  be  done. 

The  statistics  of  laparotomy  for  gunshot  wounds  of 
the  abdomen  up  to  two  years  ago  in  New  York  City, 
which  was,  I  think,  the  first  place  where  successful 
laparotomy  was  done  for  gunshot  wounds  of  the  intes- 
tines, are  given  by  Dr.  Bull  as  follows:  cases  treated 
without  operation,  1876  to  1884,  in  the  Chambers 
Street  and  New  York  Hospitals,  mortality  7  6.4  per 
cent. ;  cases  treated  by  laparotomy,  1884  to  1889, 
Chambers  Street  and  New  York  Hospitals,  mortality 
76.9  per  cent.  Absolutely  the  same.  He  gives  sta- 
tistics of  the  Roosevelt  Hospital :  without  operation, 
mortality  85  per  cent. ;  with  operation,  mortality  81 
per  cent.  I  mention  these  things  not  to  discourage 
you  from  interfering,  but  to  call  your  attention  to 
two  points:  one  is  that  people  get  well  sometimes 
"without  operations ;  and  in  the  second  place  to  try  to 
point  out  the  particular  reasons  why  we  may  fail  after 
a  laparotomy  for  a  gunshot  wound,  and  why  there  are 
so  many  chances  against  us. 

In  the  first  place,  we  have  always  in  the  penetrat- 
ing wound  of  the  abdomen  intense  shock.  That  is 
against  us  a  good  deal.  The  patient  collapses  early, 
within  the  first  two  or  three  hours  usually.  It  is  one 
of  the  signs  of  the  injury.  There  is  a  little  hole  ! 
You  cannot  be  always  sure  whether  it  has  gone  in. 
Presently  the  patient  begins  to  sink.  It  has  gone  in, 
and  probably  internal  haemorrhage  is  taking  place.  The 
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operation  has  to  be  done  in  a  state  of  shock,  as  a  rule. 
\Vhy  ?  Because  we  cannot  afford  to  wait  for  an  hour 
or  a  minute,  if  we  are  going  to  do  any  good.  Either 
we  must  decline  to  operate  because  the  patient  is  too 
far  collapsed,  or,  if  we  are  going  to  do  anything  to 
avert  peritonitis  and  arrest  mesenteric  hcemorrhage, 
we  must  do  it  at  first ;  and  all  statistics,  so  far  as  they 
have  gone,  if  they  prove  anything,  prove  this,  that  it 
is  the  early  laparotomies  that  have  saved  the  cases, 
and  the  later  ones  that  have  been  fatal.  A  good  many 
cases  have  been  operated  on  after  twelve  to  sixteen 
hours  ;  they  are  usually  fatal ;  that  is  the  reason.  On 
the  other  hand,  the  most  successful  ones,  just  as  in 
strangulated  hernia,  will  bear  an  exact  ratio  in  success 
to  the  length  of  time  during:  which  the  strangulation 
has  existed,  or  the  wound  has  existed.  We  have  great 
shock,  and  must  operate  in  a  state  of  shock. 

The  next  dithculty  is  this :  we  open  the  abdominal 
cavity,  and  have  got  to  have  a  prolonged  operation. 
It  is  pretty  well  established,  I  think,  that  the  success 
in  opening  the  abdominal  cavity  for  ovariotomy,  or 
any  other  procedure  there,  is  proportionate  to  the 
briefness  of  time  and  the  degree  of  exposure  to  which 
the  bowels  are  subjected  to  the  air,  or  changes  of 
temperature,  or  dryness  ;  and  a  gunshot  perforating 
wound  of  the  abdomen  means  a  prolonged  operation. 
It  is  inevitable.  This  must  inflict  a  very  great  sec- 
ondary shock  on  the  patient ;  and  there  are  compara- 
tively few  who  can  stand  it  and  survive  beyond  a  few 
hours  after  the  completion  of  the  operation.  I  merely 
instance  this  to  insist  upon  the  fact  that  the  surgica 
treatment  of  gunshot  wounds  of  the  abdomen  by  lapa 
rotomy  must  always  be  accompanied  with  intense  risk 
It  is  a  risk  we  have  got  to  take.  The  operation  aL 
ways  must  be  done  promptly  and  in  a  state  of  shock 
it  always  inflicts  severe  secondary  shock  on  the  patient ; 
and  I  think  the  percentage  of  recoveries  will  be,  for  a 
long  time  to  come,  small.  At  the  same  time,  I  would 
not  discourage  you  from   attempting  it ;    because  in 
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many  cases  it  is  imperative  that  it  should  be  done. 
You  need  not,  however,  despair  of  the  patient  because 
it  cannot  be  done  ;  because  sometimes  such  cases  pull 
through  without  operation. 

In  case  an  operation  is  done,  there  are  various  diffi- 
culties that  present  themselves.  It  is  easy  enough  to 
find  the  opening  in  the  abdominal  wall,  put  in  a  guide, 
enlarge  the  wound,  open  the  abdominal  cavity  freely 
and  see  what  you  can  find.  You  find  a  difficult  hunt 
before  you,  of  course,  —  the  intestines  coiled  about; 
haemorrhage  taking  place  in  two  or  three  obscure 
points  far  back  towards  the  mesentery  ;  frequently 
vessels  of  the  mesentery  injured  near  the  spiual  co4- 
umn  ;  and  then  the  finding  of  perforations.  There  are 
two  methods :  one  proposed  by  Dr.  Senn,  which  is  to 
inflate  the  rectum  with  some  innocuous  gas  or  air,  and 
see  if  it  can  be  detected  escaping  at  some  point  in  the 
abdominal  cavity,  thus  guiding  you  to  the  wound  ;  the 
other  method  is  to  turn  over,  and  search  over,  the  en- 
tire abdominal  contents.  That  process  has  been  named 
evisceration :  a  terrible  name ;  but,  according  to  the 
directions  given  by  some  surgeons,  it  is  practically 
what  is  done.  The  intestine  is  searched  from  end  to 
end,  turned  and  brought  to  the  light  —  a  lengthy,  diffi- 
cult process,  involving  terrible  shock  and  terrible  de- 
lay and  terrible  exposure  ;  and  few  patients,  of  course, 
can  survive  it.  After  all  your  care  and  searching,  it 
may  happen  that  a  little  point  has  escaped,  which  is 
subsequently  the  seat  of  haemorrhage  or  extravasation. 
Moreover,  to  be  enumerated  in  the  difficulties,  is  the 
fact  that  you  frequently  find  three  or  four  loops  of  the 
intestine  lying  upon  each  other,  perforated  through  in 
six  or  eight  holes.  It  is  an  enormous  task  to  repair 
them ;  bringing  the  peritoneal  surfaces  together  so 
that  they  will  cohere :  and  it  is  a  long  task  and  one 
very  trying  to  the  endurance  of  the  patient. 

Haemorrhage  is  found  in  almost  all  the  cases,  con- 
siderable hemorrhage.  When  you  think  of  the  vas- 
cular distribution  to  the  intestines,  how  copious  it  is  ; 
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when  you  think  how  closely  they  are  packed  together, 
it  seems  as  if  vessels  could  hardly  ever  escape  in  the 
passage  of  a  ball  into  the  abdominal  cavity.  They  do 
not.  Three  or  four  bleeding  points  are  almost  always 
found.  If  the  viscera  are  not  penetrated,  death  may 
take  place  simply  from  haemorrhage,  provided  the 
bleeding  is  not  arrested  by  operation. 

We  have  the  intense  shock  at  first,  then  the  signs  of 
faintness  from  hasmorrhage ;  and  if  the  patient  lives 
long  enough,  the  lightning-like  process  of  peritonitis, 
which  is  intensely  painful ;  and,  finally,  death  by  col- 
lapse on  the  second  or  third  day. 

It  is  difficult  sometimes  to  say  when  a  little  bullet- 
wound  exists  in  the  abdominal  wall,  into  which  the 
probe  passes  freely,  whether  the  ball  has  wounded 
viscera  or  vessels.  It  is  impossible  to  tell  at  first. 
We  then  are  forced  to  rely  upou  constitutional  symp- 
toms. What  occurs,  and  what  takes  place  subse- 
quently ?  Haemorrhage,  increasing  collapse  and  rest- 
lessness, tympanites. 

Now  probably  the  safest  rule  is  to  be  guided  by  the 
point  whether  or  not  you  are  sure  that  the  wound  goes 
into  the  peritoneal  cavity.  If  in  doubt,  w^hat  harm  in 
cutting  down  on  the  track  of  the  ball  through  the  mus- 
cles to  the  fascia  and  beyond,  and  seeing  whether  the 
peritoneum  is  intact  ?  If  it  is  intact,  you  have  done 
no  harm.  If  it  is  open,  you  have  done  the  right  thing. 
I  am  strongly  in  favor  of  immediate  incisions  to  trace 
the  ball,  and  see  whether  it  has  entered  the  peritoneal 
cavity.  If  it  has,  I  should  be  guided  by  the  amount 
of  collapse  how  much  farther  I  would  go.  If  the  pa- 
tient was  in  such  a  condition  that  it  was  almost  sure 
he  would  die  in  a  half-hour  after  the  operation,  I  think 
I  would  stop  and  not  persist ;  but  if  there  was  a  chance 
that  he  might  come  through,  and  if  he  and  his  friends 
assented,  I  should  slit  up  the  peritoneum  and  go  in, 
and  search.  I  am  inclined  to  think  the  method  of  Dr. 
Senn  in  a  modified  form  will  have  quite  a  wide  appli- 
cation.    I  cannot  see  how  it  can  do  any  harm  after 
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you  have  opened  the  peritoneal  cavity.  I  think  it  oc- 
casionally may  be  a  valuable  guide.  I  do  not  think 
the  use  of  any  particular  gas  is  essential ;  for  air  some- 
times does  exactly  as  well;  or  even  some  innocuous 
fluid,  like  a  large  enema  of  a  very  weak  antiseptic 
solution. 

When  a  person  has  received  a  gunshot  wound  of  the 
abdomen,  it  is  our  duty  first  of  all  to  administer  stim- 
ulants, and  try  to  overcome  the  temporary  collapse  ; 
then  to  enlarge  the  wound  into  the  abdominal  muscles 
and  trace  it  down  to  its  point  where  it  enters,  or  does 
not  enter,  the  peritoneum.  If  it  does  not  enter  the 
peritoneum,  anxiety  is  practically  over.  If  it  does, 
then  it  seems  to  me  the  wound  in  the  peritoneum 
should  be  enlarged,  modes  of  insufflation  or  enemata 
tried  to  detect  the  perforation,  vessels  secured,  and  at- 
tempts made  to  repair  the  damage.  But  if  a  large  ball 
moving  with  a  good  deal  of  force  had  penetrated  thor- 
oughly, and  we  found  considerable  injury  to  the  viscera, 

1  should  reflect,  and  should  say,  that  the  chances  of 
recovery  by  present  statistics,  were  not  large. 

A  good  deal  of  discussion  has  taken  place  recently 
as  to  what  you  had  better  do  first,  after  opening  the 
peritoneal  cavity.  Well,  common-sense,  it  seems  to 
me,  settles  that.  Hunt  for  htemorrhage  first  of  all  ; 
look  for  bleeding-points.  You  will  inevitably  find 
some;  always  some  clots  in  the  abdominal  cavity. 
Turn  them  out,  turn  the  viscera  over,  secure  bleeding 
vessels,  wash  out,  and  then  seek  for  the  points  of  per- 
foration. Occasionally,  to  our  dismay,  we  find  that 
something  has  been  penetrated  which  is  hopeless  of  re- 
pair. For  n  stance,  the  ball  may  be  imbedded  in  one 
of  the  solid  viscera  ;  and  then  death  is  pretty  sure  to 
take  place  ;  because,  even  if  it  is  extracted  and  haem- 
orrhage arrested,  we  have  an  impaired  viscus,  which 
is  going  to  repair  imperfectly,  and  finally  make  an  ab- 
scess, and  discharge  its  contents  inside  the  abdomen 
rather  than  out;  so  that  recoveries  from  such  injuries 
are  hardly  to  be  hoped  for.     I  should  think  it  would 
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be  wiser  in  these  cases  always  to  leave  a  glass  or  hard- 
rubber  drainage-tube  in  the  wound.  It  seems  to  me  it 
must  be  poor  policy  to  close  up  a  lacerated  wound  in 
the  abdominal  cavity  where  we  have  had  to  stop  haem- 
orrhage and  repair  perforations.  We  know  from  the 
treatment  of  tubercular  peritonitis,  for  instance,  that 
the  abdominal  cavity  will  stand  a  good  deal  of  wash- 
ing out,  and  be  benefited  by  it;  and  it  seems  to  me 
that  washing  out  and  drainage  are  the  salvation  after 
the  leaks  have  been  secured  in  the  gunshot  wound  of 
the  abdomen.  Why  glass  or  hard-rubber  or  some  in- 
flexible material?  Because  the  rubber  drainage-tube 
is  very  soon  collapsed  if  put  into  the  abdominal  cavity. 
The  viscera  roll  about  and  change  place,  and  the  rubber 
drainage-tube  gets  twisted  and  is  wholly  ineffectual. 
Glass  probably  is  the  best  material.  Even  with  the 
best  material,  I  contend  that  no  means  has  yet  been 
found  for  perfectly  draining  and  irrigating  the  abdomi- 
nal cavity  ;  and  I  have  some  fears  that  it  never  will 
be  found.  Consider  the  pockets  and  sinuses  and  in- 
tricacies of  the  abdominal  cavity,  especially  down  to- 
wards the  pelvis  where  accumulations  take  place;  and 
then  consider  the  fact  that  in  all  probability  a  certain 
amount  of  peritonitis  is  surely  going  to  take  place  from 
the  wound,  from  the  operation,  and  from  the  gen- 
eral interference  with  the  part.  This  peritonitis  in  its 
mildest  form,  even  although  it  is  not  dangerous  to  life, 
is  going  to  make  adhesions  at  once,  in  six,  or  even  in 
two  or  three  hours  or  less.  Where  the  intestine  lies 
exposed  an  hour,  it  is  sometimes  difficult  to  pick  it 
oft'  from  the  walls  of  the  abdomen  —  almost  as  if  cov- 
ered with  some  adhesive  mixture.  The  adhesive  in- 
flammation is  almost  immediate.  Now  consider  the 
facility  with  which  certain  corners  and  places  can  be 
promptly  shut  off  from  drainage.  This  is  the  difficulty, 
it  seems  to  me,  in  attempting  to  drain  the  abdominal 
cavity,  and  a  ditficulty  which,  I  am  inclined  to  think, 
will  never  be  perfectly  overcome. 

With  regard  to  the  propriety  of  amputating  or  not 
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in  gunshot  injuries,  the  rules  enunciated  by  the  older 
military  surgeons  are  still  very  sound ;  and  they  are 
best  set  forth  in  Larrey's  "  Surgery."  It  seems  to  be 
pretty  well  established,  where  the  femur  has  been 
badly  broken  up  and  slit  by  a  minnie  ball,  that  ampu- 
tation gives  the  patient  a  better  life  afterwards  than 
treating  it  as  a  compound  fracture  ;  for  subsequent 
necrosis  almost  invariably  occurs ;  and  from  necrosis 
of  the  femur,  even  in  civil  life,  you  know  complete 
recovery  is  a  rare  exception.  People  may  not  die  of 
it ;  but  they  do  not  get  well.  It  recurs  over  and  over 
again,  with  repeated  abscesses  and  sinuses  for  years. 
Then  another  point  is  excision.  Now  excisions  of  the 
lower  extremity  cannot  be  done  in  military  surgery 
with  much  success  unless  the  patient  can  be  in  a  per- 
manent hospital.  In  excision  of  the  knee,  the  only 
cure  is  by  anchylosis  ;  and  so,  generally,  of  the  lower 
extremity.  We  must  have  immobility.  Excision  of 
the  elbow  is  a  far  different  matter.  Excision  was 
practised  in  our  late  Civil  War,  in  the  armies  in  the 
field,  in  attempts  to  save  limbs.  On  the  lower  limbs 
it  was  very  unsuccessful  ;  in  the  upper  limbs  very 
successful  and  very  promising  indeed ;  and  large  num- 
bers of  soldiers  are  still  living  after  excisions  of  the 
shoulder  and  elbow,  that  were  done  almost  immediately 
after  they  were  shot. 
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VI. 

,  INJURIES    TO    BLOOD-VESSELS. 

The  word  "haemorrhage"  is  one  which  conveys  to 
the  popular  mind  always  a  great  loss  of  blood.  We 
use  it  to  mean  almost  any  loss  of  blood  ;  and  we  are 
so  accustomed  to  seeing  moderate  quantities  lost  that 
we  become  habituated  to  it.  The  quantity  which  is 
lost  is  always  exaggerated  in  the  popular  mind.  The 
color  and  the  diffusibility  of  this  red  fluid  always  make 
a  great  display,  and  the  loss  appears  often  to  be  much 
larger  than  it  is.  The  public  have  no  fear  of  bleedings 
when  they  come  from  certain  places,  and  they  have 
great  fear  of  them  when  they  come  from  other  parts ; 
whereas,  probably,  in  a  given  state  of  the  constitu- 
tion, it  is  equally  unfavorable  wherever  the  blood  comes 
from.  The  pulDlic  are  not  afraid  of  a  nose-bleed,  but 
they  are  afraid  perhaps  of  a  little  blood  coughed  up 
from  the  bronchi,  or  passed  from  the  urethra. 

It  seems  to  make  a  great  difference  whether  the 
system  has  become  habituated  to  a  certain  loss  of  blood, 
and  also,  whether  it  occurs  slowly  or  rapidly.  If  it 
occurs  slowly  and  repeatedly,  the  current  of  blood  in 
the  body,  in  the  vessels,  becomes  filled  by  the  absorp- 
tion of  serum.  The  tension  is  kept  up.  The  heart  is 
able  to  keep  up  its  action ;  and  the  patient  will  live 
quite  a  long  time  with  gradually  repeated  small  losses 
of  blood,  involving  the  destruction,  or  the  loss,  of  a 
great  many  red  corpuscles.  On  the  other  hand,  the 
sudden  gush  of  a  number  of  ounces,  in  a  constitution 
which  has  previously  had  no  training  in  this  regard 
whatever,  is  very  severe.  We  know,  however,  that  in 
the  female  sex,  once  a  month,  there  is  an  habitual 
haemorrhage,  which  is  often  considerable  in  amount ; 
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which  is  preceded  bj  local  congestion ;  followed  usu- 
ally by  feelings  of  relief  after  it  has  occurred ;  and 
which  not  only  does  not  injure  the  system  of  the  fe- 
male, but  apparently  does  it  good,  and  is  even  consist- 
ent with  health  while  lactation  is  going  on  ;  so  that  the 
person  may  even  be  nursing  and  losing  nutriment  from 
the  blood  in  that  way,  still  also  have  her  menstrual 
flow,  and  yet  not  be  disastrously  affected  by  this 
double  loss. 

Nature  has  three  ways  of  arresting  the  bleeding 
from  the  wounded  vessel,  in  an  artery,  for  instance, 
where  the  bleeding  is  most  rapid :  first,  the  shrinking 
of  the  vessel ;  next,  the  coagulation  of  the  blood ;  and, 
third,  the  faintness  induced,  and  the  diminished  power 
of  the  heart's  action  in  driving  the  blood  through  the 
vessels. 

The  shrinking  of  the  vessel,  in  itself,  is  quite  suffi- 
cient, in  small  arteries,  to  stop  haemorrhage;  and  we 
are  all  familiar  with  the  fact,  for  instance,  in  the  wound 
or  freshly-cut  surface  in  an  operation,  that,  if  it  is 
exposed  to  the  air,  or  suddenly  treated  with  the  appli- 
cation of  ice-water  or  very  hot-water,  an  immediate 
shrinking  of  the  vessel  takes  place  sufficient  to  prevent 
entirely  the  leaking.  In  proof  of  this,  also,  is  the 
well-known  fact  that  bleedings  which  stop  at  such  a 
moment,  may  recur  an  hour  or  two  later  from  con- 
cealed, unsecured,  undiscoverable  vessels,  when  the  pa- 
tient has  got  warm,  when  reaction  has  come  on,  when 
the  circulation  is  restored,  and  when  the  vessels  again 
resume  their  natural  strength;  so  that  this  conservative 
effort  of  nature  is  the  first  which  takes  place  on  the 
section  of  a  vessel,  and  its  being  exposed  to  the  air  or 
other  agencies,  as  heat  or  cold.  And  the  changes  are 
very  marked.  The  vessels  have  great  power  to  shrink, 
and  they  retract  into  their  sheaths ;  they  diminish  in 
calibre,  and  they  check  at  once  the  haemorrhage. 

Next  comes  coagulation,  which  always  takes  place 
in  healthy  blood  in  an  open  wound  ;  and  in  the  shrink- 
ing vessel  it  takes  time  for  the  coagulum  to  form.     It 
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is  a  familiar  fact,  no  doubt  from  observation,  tbat  on 
looking  over  the  cut  surface  during  an  operation  after 
the  bleeding  has  been  checked,  and  the  wound  is  nearly 
ready  to  be  done  up,  that  the  surface  is  dotted  here 
and  therewith  minute  points,  which  sometimes  project 
out  into  the  air,  and  sometimes  are  covered  over  with 
slight  bits  of  muscular  tissue:  those  are  clots,  coagula 
formed  in  the  mouths  of  vessels,  which  lie  there,  and 
seal  up  the  vessel  from  further  bleeding. 

Next  to  these,  faintness  is  a  very  important  factor 
in  checking  haemorrhage,  and  undoubtedly  saves  more 
lives  in  accidents,  where  sudden  bleeding  occurs,  than 
any  other  agency.  The  patient  is  severely  cut,  bleeds 
freely,  staggers  and  faints,  falls  down  ;  perhaps  the  heart 
almost  ceases  ;  while  during  that  time  the  blood-current 
being  so  extremely  slowed  and  feeble,  coagulation 
readily  occurs  even  in  the  mouths  of  large  vessels  ;  and 
it  is  not  infrequent  that  haemorrhage  is  thus  stopped, 
and  the  patient's  life  perhaps  saved  without  interference 
from  any  person.  This,  1  think,  is  especially  true  of 
those  haemorrhages  which  take  place  sometimes  quite 
copiously  from  the  rupture  of  a  varicose  vein  in  a 
varicose  ulcer.  The  vein  ruptures,  blood  is  poured 
out  with  great  freedom.  It  runs  out  in  a  steady  stream 
until  the  patient  faints.  The  action  of  the  heart  being 
diminished,  the  bleeding  becomes  checked  first  through 
the  arteries,  then  through  the  capillaries,  finally  through 
the  vein  itself.  Coagulation  readily  takes  place,  and 
the  vein  is  stopped  ;  and  the  subsequent  recurrence  of 
the  circulation  is  not  sufficient  to  break  away  the  clot : 
so  the  majority  of  cases  of  ruptured  varicose  veins  are 
not  fatal.  The  rule  is  that  the  patient  is  taken  per- 
haps in  the  night,  or  in  the  street  and  falls  down,  and 
is  found  with  a  large  clot  lying  about  the  wound ;  but 
death  rarely  ensues. 

Shrinking  of  the  vessels,  coagulation  of  the  blood 
and  the  faintness  that  ensues  from  the  injury. 

Now,  also,  it  has  long  been  noticed  that  many  sorts 
of  wounds  which  twist  the  parts,  which  twist  the  mus- 
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cles  and  twist  the  vessels  and  lacerate  and  bruise,  al- 
ways check  the  hcemorrhage.  A  lacerated  and  bruised 
wound  scarcely  bleeds  at  all.  There  is  rarely  any 
bleedinof  at  all  from  a  wound  that  has  pulpified  and 
torn  and  wrenched  the  tissues. 

A  man  was  brought  into  the  hospital  on  Sunday 
night  having  been  run  over  by  a  railroad- train.  The 
leg  was  crushed  up  to  the  middle  of  the  calf  in  five  or 
six  different  sections,  so  that  it  hung  in  tatters,  three 
of  four  wheels  apparently  having  gone  over  it  at  dif- 
ferent points  as  the  train  went  on.  The  parts  were 
thoroughly  crushed  and  mangled.  He  laid  on  the  track 
somewhere,  afterwards  crawled  to  a  neighboring  house 
where  he  got  assistance.  The  leg  was  tied  up  in  a 
useless  way,  as  regards  checking  haemorrhage.  In  that 
condition  he  was  brought  some  three  or  four  miles  to 
the  hospital ;  and  he  did  not  bleed,  barely  stained  his 
clothing.  All  the  vessels  were  cut  off;  and  this  was 
perhaps  as  good  an  illustration  as  you  can  see  of  the 
fact  that  torn  and  twisted  vessels  do  not  bleed. 

To  arrest  bleeding,  then,  we  have  to  do  what? 
Follow  solely  the  dictates  of  nature.  What  are  these  ? 
To  encourage  shrinking  of  the  vessels  ;  to  put  the  limb 
in  a  position  to  diminish  the  force  of  the  heart;  twist 
the  vessels  in  imitation  of  nature,  if  we  do  not  wish  to 
tie  them  ;  and  to  encourage  the  formation  of  a  coagu- 
lum,  and  leave  it  a  little  while  undisturbed.  We  have 
in  position,  in  pressure,  in  styptics,  a  means  of  stopping 
haemorrhage.  We  have  the  application  of  cold,  which 
causes  the  vessels  to  shrink  and  collapse ;  the  appli- 
cation of  heat,  which  also  causes  the  vessels  to  collapse. 

Now  a  good  deal  of  distinction  is  drawn  with  some 
justice  between  haemorrhage  from  the  artery  and  hcem- 
orrhage from  the  vein.  They  are  different,  and  yet 
there  are  circumstances  where  they  appear  exactly 
alike.  In  the  typical  case,  of  course,  the  blood  jets 
from  the  artery  with  every  pulsation  of  the  heart.  It 
should  be  of  a  bright  cranberry  color.  It  is  thin, 
liquid,  homogeneous,  and  thrown  with  a  good  deal  of 
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force.  On  the  other  hand,  the  blood  from  the  vein, 
which  has  not  been  aerated  in  the  lungs,  is  darker  in 
color,  more  approaching  a  maroon,  dark  red,  which 
flows  steadily  and  slowly  with  an  even  current.  It 
has  no  pulsation.  In  the  typical  case,  in  the  open 
wound,  these  distinctions  might  be  quite  marked  ;  but 
there  are  a  good  many  instances  which  render  it  im- 
possible to  judge  whether  a  given  haemorrhage  is  com- 
ing from  the  artery  or  from  the  vein.  An  artery  may 
pump  against  the  sides  of  a  deep  cut  and  then  well  up, 
and  in  that  way  its  jet  may  be  entirely  unrecognized 
and  not  appear  when  the  blood  oozes  out  from  the 
wound.  It  may  be  wholly  changed  in  color  from  the 
partial  asphyxiation  of  the  patient  while  receiving  an 
ancesthetic.  This  is  especially  true  and  noticeable  in 
cases  of  operation  where  anaesthesia  is  prolonged  beyond 
the  first  half-hour,  and  unless  the  anaesthesia  is  used 
with  care.  One  of  the  signs  of  want  of  sufficient  oxy- 
gen in  the  blood  is  the  fact  that  the  arteries  are  run- 
ning blood  as  dark  as  the  veins  ;  and  this  should  at 
once  attract  the  surgeon's  attention  to  the  fact  that  the 
patient  is  not  receiving  oxygen  enough  with  the  vapor 
he  is  breathing.  Partial  asphyxia  from  long  or  in- 
judicious anaesthesia,  then,  may  make  arterial  blood  as 
dark  as  venous  blood  ;  and  arterial  blood  may  well  up 
from  a  great  depth  without  any  impulse. 

The  distinction  between  the  two  haemorrhages  is 
probably  of  no  great  importance  unless  it  involves 
some  large  vessel,  and  there  is  a  question  of  some  an- 
atomical peculiarity  by  which  we  should  be  guided  to 
secure  a  hagmorrhage ;  but  in  arteries  or  veins  of  the 
third  calibre,  the  size  of  the  arteries  of  the  palmar  or 
plantar  arch,  it  is  not  of  very  much  consequence 
whether  haemorrhage  comes  from  the  artery  or  the  vein. 
It  has  got  to  be  secured  in  any  event;  and  that  secur- 
ing is  now  done  by  the  ligature  mostly  ;  and  it  is  ap- 
plied now,  as  well  to  veins  as  to  arteries. 

In  old  times,  far  back,  the  means  of  arresting  haem- 
orrhage were  by  fire,  by  heat,  destruction  of  the  surface, 


96  LECTURES    ON    SURGERY. 

forminoj  a  coagulation  of  albumen,  coaorulatinor  blood 
and  albumen  and  the  burnt  tissues  together,  and  seal- 
ing the  vessels  up  in  that  way.  You  are  no  doubt 
familiar  with  the  occasional  old  pictures  in  which  after 
amputation  the  iron  heated  to  white  heat  was  applied, 
or  there  was  poured  over  the  surface  of  an  amputation 
boiling  oil,  which  scalded  the  end  of  the  stump,  and  in 
that  way  checked  the  hsemorrhage. 

Although  it  is  asserted,  probably  with  some  truth, 
that  the  use  of  other  means,  such  as  the  ligature,  was 
known  to  the  nations  of  antiquity,  yet,  if  it  was  known, 
it  ceased  to  be  known  during  the  dark  period  of  the 
Middle  Ages;  and  it  was  »not  until  the  year  1536,  I 
think,  that,  if  previously  known,  it  was  revived,  or,  if 
not  previously  known,  it  was  discovered  and  used  by 
Ambroise  Pare  on  some  of  the  battle-fields  of  the  ear- 
lier kings  of  France ;  and  it  appears  to  have  been 
brought  into  notice  about  the  time  of  the  introduction 
of  gunpowder  ;  for  in  a  historical  picture  in  the  French 
Academy  of  Medicine,  we  see  a  battle-field  in  the  Mid- 
dle Ages,  with  tents,  and  knights  in  armor,  and  spears 
and  bows  and  arrows,  and  at  oue  side  a  clumsy  cannon 
being  fired,  and  in  the  foreground  Ambroise  Pare  sur- 
rounded by  various  mediaeval  characters,  applying  the 
ligature;  about  this  time  this  event,  which  marked 
a  great  period  in  surgery,  occurred,  and  Pare  proved 
that  one  could  dispense  with  oil  and  with  fire  in  check- 
ing haemorrhage,  and  instead  of  mutilating,  so  to  speak, 
the  whole  surface  of  a  wound,  could  tie  up  the  vessels 
singly  in  different  parts  of  it,  and  thereby  promote 
very  much  the  healing,  and  also  check  the  hsemorrhage 
more  certainly  and  more  rapidly. 

Like  all  new  discoveries,  if  it  was  new,  or  like  all 
new  revivals,  if  it  was  a  revival,  it  usually  happens 
that  these  are  very  slowly  received.  It  is  said  by  the 
old  Euglish  and  French  writers  that  a  century  ensued 
before  everybody  would  adopt  tiie  new  method,  and 
surgeons  went  on  with  the  old  practices  many  years; 
but  the  new  method  slowly  won  its  way   until  it  be- 
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came  a  universal  method,  and  is  the  universal  method 
of  arresting  hoemorrhage  at  this  time,  though  it  has 
been  modified  to  a  certain  degree.  When  Ambroise 
Pare  tied  an  artery,  he  seized  it  with  a  curved  hook 
and  drew  it  out.  They  had  no  forceps  as  we  have  to- 
day. He  tied  it  with  a  ligature,  probably  of  silk  or 
strong  thread,  and  left  the  ends  hanging  out  of  the 
wound.  These  afterwards  cut  through  the  vessel  and 
came  away.  This  was  the  method  until  a  few  years 
ago.  The  instructions  were  that  in  case  of  the  large 
vessels  you  should  draw  the  knot  down  sharply  and 
closely  until  you  felt  the  middle,  brittle  coat  give  way, 
and  secure  the  knot  by  another  turn,  and  leave  tiie 
ends  hanging  out  of  the  wound.  The  process  which 
took  place  was  tliis :  the  walls  of  the  inner  coat  of  the 
artery  were  brought  in  contact,  the  middle  coat  was 
broken  down  and  the  sides  forced  into  contact,  and 
the  tough  outer  coat  was  folded  in.  We  had,  there- 
fore, a  closed  pouch,  into  which  the  heart  was  pump- 
ing blood.  Now  we  know  that  when  arterial  blood  is 
pumped  against  an  obstacle  it  coagulates  ;  its  fibrin  is 
deposited  ;  a  clot  is  built  up  that  gradually  extends, 
in  a  tapering  form,  some  little  distance  up  the  artery  ; 
and  that  occurrence  having  once  taken  place,  the  haem- 
orrhage is  effectually  arrested ;  and  if  this  condition 
of  things  could  be  left  undisturbed,  there  is  nothing 
more  to  be  done.  Unfortunately,  under  the  former 
use  of  the  ligature  it  was  always  expected,  always  the 
rule,  that  this  ligature  had  got  to  come  away ;  could 
not  be  left  there ;  it  always  provoked  suppuration  and 
ulceration ;  and  could  only  come  away  by  eating 
through  all  the  coats  of  the  vessel,  leaving  it  closed  as 
a  fibrous  cord,  and  in  that  way  preventing  the  hasmor- 
rhage.  The  coming  away  of  the  ligature  necessarily 
was  a  very  uncertain  event :  differed  in  time  as  to  the 
size  of  the  vessel.  In  the  small  vessel  it  would  come 
away  in  five  or  six  days  :  in  the  larger  vessel,  ten  days 
perhaps  ;  in  a  vessel  the  size  of  the  femoral  or  carotid, 
seventeen  to  twenty-one  days.     It  frequently  hung  on 
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three  weeks.  One  was  cautioned,  then,  to  tie  the  liga- 
tures in  such  a  way  that  the  size  of  the  vessel  could 
be  indicated  by  the  size  of  the  thread  and  knots. 
A  large  knot  indicated  a  large  vessel.  A  small 
thread  indicated  a  vessel  of  moderate  size.  Why  were 
these  distinctions  observed?  Because  you  must  not 
touch  the  larger  ligatures,  or  attempt  to  separate  and 
draw  them  out,  until  sufficient  time  had  elapsed  to 
make  it  safe  to  do  so ;  hence  it  was  necessary  to  indi- 
cate the  size  of  the  vessel  by  the  size  of  the  thread  or 
knot.  One  pulled  the  little  cords  each  day  for  five  or 
six  days  to  get  them  loose,  but  did  not  touch  the  larger 
ones,  until  a  longer  time  had  elapsed. 

This  is  the  history  of  the  application  of  the  ligature 
by  Ambroise  Pare.  This  was  the  mode  in  which 
haemorrhage  was  arrested;  and  these  the  uncertainties 
and  the  impediments  to  union  by  first  intention  which, 
as  you  must  see,  was  almost  impossible  of  occurrence 
with  a  series  of  suppurating  strings  lying  at  various 
points  in  the  wound,  liable  to  separate  prematurely, 
and  thus  liable  to  give  rise  to  secondary  haemorrhage. 

The  application  of  the  ligature  was  an  immense  ad- 
vance over  the  old  method,  which  forced  the  whole 
surface  to  heal  by  granulation.  It  reduced  the  thing 
to  this,  that  you  could  have  partial  union  by  first  inten- 
tion, and  have  two  sinuses  through  which  you  gradu- 
ally draw  out  your  ligatures. 

In  another  sense  these  ligatures  served  a  useful 
purpose ;  and  this  was  in  securing  drainage,  which  we 
seek  to  secure  now  by  placing  in  a  drainage-tube  of 
rubber  or  glass.  The  capillary  suction  of  these  strings 
led  all  the  fluids  away  from  the  stump,  and  drained  as 
perfectly  in  those  old  days  as  we  drain  now ;  but  be- 
yond that  they  led  to  suppuration. 

This  great  improvement  of  Ambroise  Pare  finally 
came  into  use  say  about  the  year  1600,  and  remained 
in  constant  use  without  modification  until  about  thirty 
or  forty  years  ago.  I  do  not  know  the  exact  date. 
At  that  time  people   began   to  inquire  whether  there 
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was  not  some  better  waj  in  which  all  this  could  be 
secured  without  provoking  ulceration  and  suppuration 
in  the  wound. 

Two  methods  were  proposed.  One  has  fallen  into 
disuse;  one  is  still  used.  The  one  that  has  fallen  into 
disuse  was  introduced  by  Simpson  in  Edinburgh,  and 
called  acupressure.  This  consisted  in  compressing  the 
bleeding  vessels  on  a  steel  needle  (polished  steel,  nickel- 
plated  or  silver)  having  an  unirritating,  smooth  surface. 
This  was  buried  in  the  tissues,  folded  over  on  the  ves- 
sels, turned  and  secured  very  much  as  you  put  a  pin  in 
the  coat  to  secure  the  stems  of  flowers  in  the  button- 
hole, the  artery  being  the  stem  of  the  flower.  This 
pin  was  a  temporary  expedient,  and  was  intended  to 
stay  in  forty-eight  to  seventy-two  hours.  Then  it  was 
unpinned  and  withdrawn  ;  the  tissues  fell  back  into 
place.  Forty-eighc  to  seventy-two  hours  had  been 
sufficient  to  compress  the  artery  and  form  a  clot,  but 
not  to  provoke  ulceration  ;  and  we  had  healing  by  first 
intention,  and  no  haemorrhage. 

This  was  a  great  advance  ;  and  the  method  of  Simp- 
son for  a  few  years  had  a  great  many  advocates.  It 
was  of  very  easy  application  in  the  stump  of  an  ampu- 
tation, where  you  could  see  all  the  surface,  and  pass 
the  pins  here  and  there.  It  was,  however,  of  rather 
ditficult  application  in  the  continuity  of  an  artery ; 
though  I  have  used  it,  and  seen  it  successfully  used, 
in  vessels  so  large  as  the  femoral.  Instead  of  tying 
the  vessel,  expose  it  and  pin  over  it,  through  the  mus- 
cles, and  leave  it  forty-eight  to  seventy-two  hours  ; 
then  withdraw  the  needle,  and  have  perfect  occlusion 
of  the  vessel. 

On  account  of  the  painfulness  and  awkwardness  of 
this  method,  making  as  it  were  a  pi^-cushion  of  a  man's 
amputated  thigh,  another  method  was  sought  and  is 
still  used  to  a  large  extent;  and  that  was,  simply  in 
imitation  of  nature's  mode,  by  twisting  the  arteries 
instead  of  tying  them  —  torsion.  That  is  still  used  in 
some  places  and  by  some  surgeons.     In  some  of  the 
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London  hospitals,  Guy's,  I  think,  it  is  used  almost  ex- 
clusively instead  of  the  ligature.  Special  forceps  have 
been  devised  for  the  purpose  of  doing  it  successfully. 
These  forceps  have  blunt  ends.  You  see  them  illus- 
trated in  all  the  modern  books.  In  the  case  of  small 
vessels  it  is  only  necessary  to  seize  and  twist  them 
around  until  you  are  conscious  that  you  have  broken 
the  walls  of  the  vessel.  If  it  spurts  again,  you  twist 
once  more.  This  method  is  very  successful.  Haemor- 
rhage rarely  occurs  ;  and  it  is  capable  of  a  very  wide 
application. 

Still  the  ligature  was  too  good  a  thing  to  be  lost  sight 
of.  It  was  safe.  After  you  had  tied  up  a  vessel 
firmly  with  a  good  square  knot,  you  felt  that  you  had 
done  a  safe  thing  for  the  patient.  Turning  might  un- 
twist ;  something  might  occur  when  nobody  was  about, 
and  serious  results  ensue  ;  so  that  we  could  not  give 
up  the  ligature,  and  attention  was  next  directed  to 
modifying  it ;  and  it  has  been  modified  so  that  it  is 
more  successful  than  all  the  other  methods  put  to- 
gether, and  does  not  interfere  with  first  intention. 
That  modification  is  in  making  it  aseptic,  so  that  there 
is  no  need  of  its  ulcerating  through  the  vessel  and  no 
need  of  its  being  withdrawn.  The  various  forms  of 
catgut  perhaps  have  met  this  indication  better  than 
any  other,  inasmuch  as  they  tie  the  vessel,  and  remain 
in  position,  and  are  absorbed  themselves  without  ever 
showing  themselves  in  any  way.  The  only  difficulty 
about  these  seems  to  be  this,  that  in  the  larger  kinds 
of  catgut  it  is  difficult  to  get  perfect  asepticism  in  the 
centre  of  the  strand.  The  surface  becomes  aseptic 
but  the  centre  is  liable  to  be  in  an  untreated  state,  in 
a  rough  organic  condition,  in  which  it  will  decay  ;  and 
the  other  objection,  which  I  think  is  more  serious,  is 
that,  in  the  first  place,  it  is  a  great  deal  harder  to  tie 
a  good  knot  —  you  have  to  tie  three  knots  to  be  sure 
—  and  then  it  absorbs  so  quickly,  that  it  is  not  to  be 
always  strictly  relied  on  with  regard  to  the  larger 
vessels.     It   may  give   way  before   firm  union  of  the 
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vessel  ha8  really  occurred.  Other  materials,  as  silk, 
made  aseptic  by  boiling,  or  by  various  treatments,  is 
perhaps  preferable,  and  is  now  largely  used.  Per- 
fectly aseptic  silk  is  never  heard  from  again.  It 
probably  remains  encircling  the  vessel,  or  becomes 
slowly  absorbed  or  encysted,  and  does  not  make  any 
trouble.  Look  at  the  great  advantage  these  ligatures 
give  us  in  securing  first  intention,  in  avoiding  suppura- 
tion, in  diminishing  enormously  the  chance  of  what  we 
call  secondary  haemorrhage. 

What  is  secondary  haemorrhage?  Hsemorrhage 
which  comes  on  during  the  period  of  ulceration  and 
suppuration, — not  at  the  time  of  the  wound,  not  at 
the  time  of  reaction  a  few  hours  after  the  wound,  when 
bleeding  frequently  occurs,  but  ten  to  fourteen  days 
after  the  infliction  of  the  wound,  when  the  suppurative 
process  has  fairly  set  in.  As  we  said  the  other  day, 
when  a  ball  enters  a  limb  and  passes  across  and  bruises 
the  coats  of  an  artery,  it  is  not  until  this  burnt  and 
torn  tract  has  begun  to  suppurate  and  the  walls  of  the 
vessel  give  way,  from  the  tenth  to  the  fourteenth  day, 
that  secondary  haemorrhage  occurs.  Just  so,  also,  in 
applying  the  ligature  to  a  large  vessel.  It  is  not 
until  it  has  ulcerated  through  and  has  cut  its  way  off 
and  is  coming  out,  that  secondary  haemorrhage  occurs 
there  ;  and  it  occurs  from  want  of  reparative  power  in 
the  vessel,  imperfection  in  the  clot,  in  its  organization, 
reopening  of  the  vessel  at  the  point  where  the  ligature 
separates.  Secondary  haemorrhage  is  impossible  where 
an  aseptic  ligature  is  put  on  the  vessel  which  stays 
without  provoking  suppuration ;  which  never  comes 
away  ;  never  relaxes  its  grip  on  the  vessel ;  and  around 
which  the  reparative  material  forms  just  as  well  as  it 
would  if  no  foreign  body  were  there,  It  ceases  to  be 
a  foreign  body  ;  becomes  incorporated  into  the  tissues, 
if  it  is  catgut ;  becomes  encysted  and  slightly  changed 
or  absorbed,  if  it  is  aseptic  silk  ;  and  once  tied,  that  is 
the  end  of  any  chance  of  haemorrhage,  provided  the 
asepticism  is  perfect  and  no  suppuration  occurs.     One 


102  LECTURES  ON  SURGERY. 

can  see  that  now,  bj  the  aid  of  this  expedient,  the 
modern  ligature  is  far  beyond  any  other  possible 
method  of  securing  heemorrhages.  It  is  handier  than 
the  steel  needle;  safer  than  torsion,  for  the  vessels 
cannot  give  way  ;  does  not  provoke  suppuration  ;  does 
not  interfere  with  healing.  Consider  the  great  safety 
of  this  in  certain  surgical  operations  which  have  to  be 
done  in  the  continuity  of  a  vessel.  You  can  see  the 
importance  of  it  in  the  large  wound  made  by  amputat- 
ing the  breast.  You  can  see  if  you  tie  iif  teen  or  twenty 
of  these  little  threads,  and  they  remain  in  the  breast, 
if  it  can  be  closed  up  and  heal  down  solid,  there  is  no 
chance  of  haemorrhage,  no  chance  of  suppuration,  and 
the  advantage  is  evident.  But  great  as  it  is  here,  it  is 
not  so  great  as  it  is  where  we  have  to  tie  in  the  con- 
tinuity of  a  vessel.  Take,  for  instance,  aneurism  of 
the  carotid.  Here  we  have  to  make  a  wound  to  reach 
the  vessel ;  cut  down  and  open  the  sheath  of  the  vessel, 
detach  it  to  a  slight  degree  from  its  minute  attachments 
and  the  vasa  vasorum  and  the  connective-tissue  by 
which  it  is  nourished  ;  pass  around  the  needle  ;  get 
the  thread  around  ;  tie  it  down,  and  arrest  the  current 
by  a  firm  knot ;  and  in  a  vessel  so  large  as  the  carotid 
considerable  force  has  to  be  used.  If-  this  ligature 
can  be  made  aseptic,  and  is  never  to  come  away,  we 
have  merely  to  close  the  wound  :  the  carotid  is  forever 
occluded  so  that  no  pulsation  can  take  place  through 
it,  and  there  can  be  no  danger  from  secondary  haemor- 
rhage in  the  separation  of  the  ligature.  It  is  safe  to 
say  that  by  the  use  of  the  aseptic  ligature  the  opera- 
tion of  tying  arteries  in  their  continuity,  to  control 
growths,  arrest  distant  haemorrhages,  control  aneurisms 
—  everything  of  that  kind  —  has  been  more  benefited 
than  any  other  operation  in  surgery.  One  of  the  great 
dreads  in  former  times,  in  the  Hunterian  treatment  of 
aneurism,  was  what  was  going  to  take  place  at  the 
seat  of  the  ligature.  You  had  to  take  not  only  the 
chance  of  suppuration  in  the  sac  of  the  aneurism,  not 
only  the  chances  of  gangrene  in  the  limb,  if  collateral 
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circulation  was  not  established  ;  but  was  the  wound 
going  to  do  well?  Would  the  ligature  come  off  with- 
out giving  rise  to  suppuration  and  fatal  hcemorrhage? 
Hence  it  was  so  much  insisted  on  in  former  times  that, 
if  an  aneurism  of  the  lower  limb  was  to  be  treated  by 
tying  the  artery,  no  previous  treatment  whatever 
should  be  employed  in  the  vicinity  of  the  spot  — 
Scarpa's  triangle  —  because  if  pressure  had  been  used 
there,  it  was  feared  the  tissues  would  be  thrown  into 
such  condition  that  the  ligature  might  separate  prema- 
turely from  the  artery,  the  wound  slough  and  suppurate 
and  secondary  hsemorrhage  of  fatal  character  occur. 

So,  now,  nature  stops  bleeding  by  shrinking  the 
vessels,  and  we  stop  it  on  surfaces  where  the  vessels 
are  capillary  and  numerous  and  small,  by  irrigating 
with  hot  fluids  or  irrigating  with  cold,  causing  the 
vessels  toshriok  up  before  the  flaps  are  finally  adjusted. 
Nature  coagulates  the  blood  in  the  mouth  of  the  vessel. 
We  imitate  that  by  tying  the  vessel  and  causing  a  clot 
to  form  inside,  which  would  not  otherwise  occur. 
Nature  also  stops  haemorrhage  by  faintness  and  by 
position  of  the  limb;  and  these  we  imitate,  to  a  certain 
degree,  by  perfect  rest  in  the  horizontal  position  after 
a  severe  operation,  careful  regulation  of  the  diet,  avoid- 
ing anything  that  will  increase  the  pulsation  of  the 
heart,  and,  perhaps,  bv  elevating  the  wounded  surface 
itself. 

Acupressure  and  torsion,  probably,  will  gradually  be- 
come things  of  the  past,  so  long  as  the  aseptic  ligature 
is  as  perfect  as  it  is  at  the  present  day. 

What  are  you  going  to  do  for  secondary  haemor- 
rhage ?  It  occurs  sometimes.  The  treatment  has  to 
be  entirely  different  from  that  of  primary  haemorrhage. 
You  have  got  a  ragged,  sloughing,  suppurating,  foul 
wound.  You  are  trying  to  dress  it  and  make  it  heal, 
and  suddenly  there  occurs  an  oozing  from  the  bottom, 
a  continuous  leaking  of  the  blood.  The  ligature  is  of 
no  use.  It  cannot  hold  upon  the  vessels.  You  sponge 
out   this  foul  cavity,  try  to  clean  it  out  and  seize  the 
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vessels  with  forceps  and  attempt  to  tie,  and  the  strings 
cut  through  and  come  off  as  fast  as  you  can  put  them 
on.  No  tissue  will  hold.  You  are  reduced  then,  with 
regard  to  the  wound  itself,  to  adopt  pressure  and  styp- 
tics as  the  sole  method  of  arresting  it  in  the  wound ; 
and  sometimes  these  are  sufficient.  Yet  styptics 
applied  in  the  fresh  wound,  which  has  any  chance  of 
healing  by  first  intention,  are  immensely  disastrous. 
They  are  the  last  thing  that  should  be  used.  They 
irritate  the  surface,  provoke  secretions,  leave  behind 
them  hardened  and  uncomfortable  little  coagula,  which 
afterwards  have  to  be  thrown  off  by  the  suppurative 
processes.  In  the  haemorrhage  from  sloughing  and 
suppurating  wounds  the  effect  of  styptics  upon  the 
surface  is  of  no  consequence ;  the  mischief  is  done ; 
repair  has  got  to  be  by  granulations.  A  large  part  of 
the  decayed  tissue  has  got  to  come  away,  and  a  styptic 
is  frequently  good  to  use.  Styptics  and  pressure  are 
the  modes  of  controlling  secondary  haemorrhage  in  the 
wound  itself.  Pressure  is  perhaps  the  more  important 
of  the  two. 

Of  the  styptics  the  least  irritating  agent  that  you 
can  use  is  the  ferric  alum,  which  coagulates  the  blood 
very  quickly,  but  forms  with  the  clot  a  sort  of  sand, 
which  is  not  very  irritating  to  the  tissues.  It  seems  to 
be  quite  as  good  a  styptic  as  the  persulphate  or  per- 
chloride  of  iron,  but  the  persulphate  or  perchloride  of 
iron  form  with  the  coagula  hard,  crystalline,  irregular 
clots,  which  are  extremely  irritating.  The  one  forms 
a  smooth  sort  of  tissue,  and  the  other  hard,  brittle,  an- 
gular masses  ;  so  that  ferric  alum  as  a  styptic  is  greatly 
superior  in  the  wound  for  secondary  haemorrhage : 
then  use  pressure  and  position  and  rest. 

Sometimes  the  bleeding  keeps  on.  Then  it  is  use- 
less to  do  anything  in  the  wound  ;  but  you  have  got  to 
tie  the  upper,  supplying  vessel,  a  few  inches  away,  where 
you  can  get  at  it  in  healthy  tissue,  and  where  you  can 
in  that  way  secure  the  bleeding  —  a  disastrous  proceed- 
ing, of  course;  a  proceeding  especially  disastrous  in  a 
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limb,  because,  if  you  have  to  tie  a  considerable  trunk 
above  a  sloughing  cavity,  you  have  thereby  not  only 
stopped  the  hcemorrhage,  but  cut  off  its  nutrition,  and 
perhaps  induced  gangrene. 

In  regard  to  securing  primary  haemorrhage,  the  car- 
dinal rule  is  that  you  should  attack  it  and  secure  the 
vessels  where  the  bleeding  occurs  ;  dilate  and  lay  open 
the  wound,  and  secure  the  bleeding  points  wherever 
they  are.  Another  cardinal  rule,  first,  I  believe,  brought 
to  notice  by  one  of  those  sound  writers  on  gunshot 
wounds,  Mr.  Guthrie,  was  this,  that  if  you  are  dealing 
with  a  haemorrhage  from  a  large  vessel,  you  must  tie 
both  ends  in  the  wound,  or  near  the  wound,  in  order 
to  be  secured  against  recurrence  of  haemorrhage.  For 
instance,  a  large  artery  is  wounded.  You  tie  one  end 
and  secure  the  other  end,  if  it  can  be  done.  Why  ? 
Because  the  end  that  you  have  tied  obstructs  just  so 
far  the  circulation  in  the  limb.  That  circulation  has 
got  to  be  kept  up,  and  is  kept  up  by  collateral  circu- 
lation, or  anastomosis  of  numerous  small  vessels,  which 
do  not  appear  to  the  eye  or  sight,  but  permeate  about, 
in  and  out,  among  the  fascia  and  muscles,  and  gradu- 
ally form  a  system  which  supplies  the  place  of  the 
main  trunk.  This  collateral  circulation  restores  the 
circulation  of  the  blood  in  the  lower  part  of  the  limb 
in  a  few  days.  Then  what  ?  Then  it  necessarily  com- 
municates with  the  lower  part  of  the  vessel  which  you 
did  not  secure ;  and  in  a  few  days  a  new  haemorrhage 
will  take  place  from  the  lower  end,  which  ought  to 
have  been  tied  at  first. 

There  used  to  be  a  great  prejudice  against  tying 
veins.  I  think  that  is  almost  entirely  done  away  with. 
It  is  recognized  now  that  the  chance  of  suppurative 
phlebitis,  or  septic  phlebitis,  from  tying  veins  is  not 
much  greater  than  it  is  from  tying  arteries ;  and  that 
what  does  take  place  when  a  vein  is  tied  is  an  adhesive 
phlebitis,  which  forms  a  clot,  and  acts  as  the  artery 
does  ;  and  that  usually  is  the  end,  not  only  of  the  haem- 
orrhage, but  of  the  process  which  heals  it ;  a  process 
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which  bears  so  close  a  relation  to  the  inflammatory 
processes,  that  it  is  impossible  sometimes  to  draw  the 
dividing  line  between  repair  and  inflammation.  The 
adhesive  inflammation  often  does  not  go  any  further, 
just  as  the  adhesive  inflammation  which  seals  an  artery 
does  not  go  any  further ;  so  that  it  is  relatively  about 
as  safe  to  tie  a  vein  as  an  artery.  We.  would  do  bet- 
ter usually  if  the  vein  is  of  considerable  size  to  cut  it 
off,  and  tie  thoroughly  at  the  two  ends.  In  secondary 
haemorrhage,  then,  put  styptics  in  the  wound,  pack, 
keep  it  gtill  and  lift  the  limb.  If  that  does  not  succeed, 
tie  the  vessel  higher  up.  In  primary  haemorrhage 
never  attack  the  vessel  anywhere  except  in  the  wound 
itself.  Seek  for  the  bleeding  points.  If  it  is  a  vessel 
of  considerable  size,  also  seek  for  and  tie  its  other  end ; 
and  tie  veins  as  well  as  arteries. 

It  is  a  very  curious  fact  that  the  arteries  were  so 
named  in  old  times  because  they  were  supposed  to 
carry  air,  and  that  it  is  now  well-knowD,  not  only  that 
the  artery  does  not  carry  air,  but  that  there  is  no  dan- 
ger of  air  getting  into  an  artery ;  but,  on  the  other 
hand,  air  may  accidentally  get  into  a  vein  and  cause 
fatal  results.  The  veins  were  thought  to  be  the  blood 
carriers ;  arteries  carried  air.  It  was  thought  so  on 
account  of  the  elasticity  of  the  arteries.  The  ex- 
piring act  of  the  heart  in  dying  drove  the  remaining 
few  drops  of  blood  out  of  the  artery,  and  when  this 
vessel  was  opened  after  death  it  was  found  to  be  empty, 
and  was  supposed  to  have  carried  air  instead  of  blood ; 
whereas  the  vein  after  death  was  found  loaded  with 
blood,  and  this  was  supposed  to  be  the  circulation  of 
the  blood  through  the  veins,  and  not  through  the 
arteries.  Now  the  elasticity  of  the  arteries  —  the  cur- 
rent is  forced  through  with  such  force  —  rarely  leads 
to  the  admission  of  air  into  them  when  they  are  cut. 
On  the  other  hand,  the  entrance  of  air  into  large  veins 
is  well  recognized  as  being  a  serious  danger  in  surgery. 
The  vein  is  thin-walled,  gapes  easily,  is  attached  in 
many  places  to  the  longitudinal  layers  of  fascia.     If 
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these  are  drawn  apart  in  doing  an  operation,  and  the 
vein  cut,  the  cut  edge  of  it  gapes  open  ;  and  uuless  the 
operation  happens  to  be  at  a  point  where  there  are 
numerous  valves,  there  is  nothing  to  obstruct  the  en- 
trance of  air  into  the  vein  ;  the  movements  of  breathing 
sucking  the  blood  back  to  the  heart,  and  also  suckiug 
the  air  down  into  the  heart  with  fatal  result.  It  is 
notorious  that  wounds  of  the  large  veins  of  the  neck 
and  axilla  are  those  most  liable  to  be  fatal  on  account 
of  their  nearness  to  the  heart,  and  the  short  journey 
that  the  air-bubble  has  to  take  in  order  to  reach  the 
right  side  of  the  heart  from  the  seat  of  the  wound. 
Most  of  these  troubles  have  occurred  in  operations 
about  the  neck  where  surgeons  and  assistants  were  so 
busy  perhaps  in  extracting  a  tumor,  or  something  of 
that  kind,  that  they  were  not  noticing  the  vein  under- 
neath ;  and  the  vein  being  thoroughly  on  the  stretch 
by  pulling  up  the  tumor,  and  then  being  nicked,  air 
rushed  in.  It  is  not,  I  think,  adequately  explained 
what  is  the  cause  of  death  in  these  cases.  One  or  two 
small  bubbles  of  air  may  go  in  with  an  audible  sound, 
produce  a  temporary  disturbance,  and  the  patient  re- 
cover. I  have,  and  every  one  else  who  is  about  hospi- 
tals considerably  has,  seen  that  occur  many  times  ;  but 
if  a  considerable  quantity  of  air  gets  in,  a  fatal  syncope 
is  produced.  I  once  witnessed  a  death  from  that  cause. 
Sighing  and  irregular  respiration,  rapid  cyanosis  of 
the  face,  tumultuous  and  irregular  beating  of  the  heart, 
are  developed  in  a  very  short  time,  —  one  to  one  and 
a  half  minutes.  Now  this  air  goes  to  the  right  side  of 
the  heart.  It  either  acts  by  distending  the  right  cham- 
ber and  rendering  the  valves  incapable  of  working;  or 
becomes  churned  up  into  froth,  which  interferes  with 
the  action  of  the  valves.  Those  are  the  two  theories 
by  which  it  is  sought  to  explain  the  mode  by  which  it 
kills.  A  small  amount  will  not  kill ;  but  will  produce 
symptoms.  A  considerable  amount  will  bring  on  fatal 
syncope  and  death  in  a  very  short  time. 

What  can  be  done  to  prevent  the  accident  ?     For 
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indeed  not  much  can  be  done  to  remedy  it  after  it  has 
occurred,  as  fatal  results  come  on  so  rapidly.  What 
can  be  done  to  prevent  it  ?  Of  course,  we  are  cautious 
about  wounding  large  veins.  Pour  the  wound  full  of 
fluid  so  that  air  shall  be  excluded.  Better  still,  try  to 
thumb  the  vein  down  by  the  collar-bone,  near  the 
sterno-mastoid,  where  the  junction  of  the  veins  occurs. 
It  is  a  caution  sometimes  observed  by  those  who  are 
very  careful  when  operating  about  the  neck,  to  request 
an  assistant  to  be  ready  to  make  pressure  at  any  time, 
and  to  consider  that  a  part  of  his  duties  during  the  op- 
eration ;  that  is,  where  there  seems  to  be  a  probability 
of  exposing  so  large  a  vessel  as  the  internal  jugular. 

Electricity,  stimulants,  artificial  respiration  are  the 
measures  which  would  suggest  themselves  to  try  to 
keep  up  the  heart's  action  and  the  respiration  until 
the  heart  could  become  accustomed  to  this  strange 
enemy ;  but  if  air  has  gone  in,  in  a  considerable  quan- 
tity, death  is  usually  the  result. 
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VII. 

FRACTURES. 

It  seems  to  be  quite  well  proved  that  in  the  repair  of 
broken  bone  the  amount  of  reparative  material  that  is 
thrown  out  is  directly  proportionate  to  the  displace- 
ment of  the  ends ;  that  if  the  bone  is  broken  square 
across,  is  not  pulled  out  of  place,  if  the  ends  lie  in  con- 
tact, if  nothing  has  occurred  to  distort  the  limb,  then 
the  amount  of  reparative  material  thrown  out  to  mend 
the  break  and  establish  new  bony  union  is  extremely 
small ;  but  if  displacement  occurs,  that  nature  makes  a 
greater  and  greater  effort  to  repair  the  injury  by 
throwing  out  large  quantities  of  what  used  to  be  called 
provisional  callus.  This  callus  is  a  soft  material 
which  cements  together  and  covers  over  the  broken 
ends  of  the  bone ;  unites  them  by  an  adhesive  and  pretty 
firm  material,  which  finally  undergoes  certain  changes. 
Hence  the  name  provisional  callus,  meaning  not  a 
permanent  callus,  but  a  temporary  one.  This  provi- 
sional callus  is  finally  reabsorbed  ;  so  that  although  the 
patient  on  first  getting  well  from  his  fracture  and  going 
about  has  an  enormous  lump  over  the  seat  of  the  fract- 
ure, after  a  few  months,  or  a  year  or  two,  it  is  almost 
ail  gone;  it  tapers  out  into  a  smooth  spindle-shaped 
enlargement,  which  is  not  very  noticeable  under  the 
muscles.  The  outer  part  of  the  callus  is  absorbed ; 
and  only  that  part  remains  permanent  which  was  nec- 
essary to  hold  the  bones  together.  This  seems  to  be 
a  law  of  nature.  No  displacement,  little  callus  ;  great 
displacement,  immense  callus  ;  provisional  or  tempor- 
ary, that  is,  to  be  absorbed,  after  a  while. 

Where  does  this  material  come  from  ?     Great  dis- 
putes have  occurred  with  regard  to  this  point ;  some 
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people,  thinking  that  the  periosteum  was  the  feeding 
membrane  of  the  bone,  the  part  that  nourished  it, 
argued  that  the  periosteum  was  the  membrane  which 
furnished  all  the  elements  of  repair.  Others  have 
proved  by  investigations  that  there  are  a  great  many 
other  sources  from  which  this  reparative  material 
comes  :  that  it  is  poured  out  from  the  Haversian  canals, 
from  the  broken  surface  of  the  interior  of  the  bone  it- 
self ;  that  it  comes  from  the  medullary  cavity  we  know, 
because  how  otherwise  could  a  fractured  bone  unite 
solid  all  through,  and  have  its  central  shaft  restored 
at  a  very  much  later  day  ?  It  must  then  be  partly 
formed  by  the  membrane  —  "endosteum,"  I  sometimes 
call  it  —  of  the  medullary  canal,  or  the  inner  perios- 
teum ;  it  must  be  formed  partly  by  that.  We  know  it 
is  thrown  out  by  the  Haversian  canals  themselves ;  and 
we  know  also,  of  course,  that  it  is  largely  supplied  by 
the  periosteum  outside.  More  than  that,  some  authori- 
ties go  so  far  as  to  assert,  as  the  result  of  experiments 
on  the  lower  animals,  that  the  neighboring  tissues  are 
capable  of  throwing  out  reparative  material ;  for  in- 
stance, the  neighboring  blood-vessels,  etc.,  as  well  as 
the  periosteum,  bone  surface,  medullary  membrane 
and  Haversian  openings.  Probably  from  all  these 
sources,  then,  reparative  material  comes. 

Now  it  is  a  very  curious  fact  that  some  bones  unite 
with  a  very  little  callus,  no  matter  whether  displaced 
or  not.  This  is  especially  true  of  the  lower  jaw  and 
ribs.  Fracture  of  the  lower  jaw  has  very  little  provi- 
sional callus  thrown  out  to  mend  it;  but  union  mostly 
takes  place  from  surface  to  surface  without  much  sub- 
sequent irregularity,  or  nodulation,  so  to  speak,  of  the 
surface  of  the  bone.  The  same  is  true  of  the  rib. 
Other  bones,  which  are  not  bones  really,  that  is,  they 
are  not  bones  in  the  sense  of  having  all  the  functions 
of  bones,  but  are  called  sesamoid  bones,  inasmuch  as 
they  are  merely  osseous  developments  in  the  sheaths 
of  the  tendons  ;  other  bones  of  this  class,  such  as  the 
patella  more  particularly,  cannot  succeed  after  a  fract- 
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ure  in  reunitiDg  by  bone,  unless  the  process  is  assisted  by 
wiring  the  bones  together  ;  but  if  left  to  the  natural  pro- 
cesses of  nature,  a  fracture  of  the  patella  does  not  unite 
by  bone,  never  passes  beyond  the  ligamentous  stage. 

Bones  shorten  when  they  join.  That  is  an  impor- 
tant point.  The  amount  of  shortening  depends  upon 
the  obliquity  of  the  fracture,  the  amount  of  displace- 
ment, etc-  Bones  shorten,  however,  when  they  join, 
although  the  fracture  be  transverse.  How  is  this  ? 
Because  in  the  majority  of  cases  of  transverse  fracture 
the  fragments  are  not  afterwards  put  in  perfect  posi- 
tion, and  although  they  may  be  broken  square  across, 
still  they  become  displaced  from  muscular  action  in  the 
majority  of  cases,  and  shortening  takes  place.  It 
seems  to  be  a  universal  rule  that  in  fractures  of  the 
lower  extremity  shortening  takes  place  in  the  repair 
of  a  break.  This  is  especially  true  of  the  femur  (where 
it  is  most  noticeable)  and  the  tibia  (where  it  is  not  so 
noticeable).  If,  however,  only  one  bone  of  the  lower 
leg  be  broken,  if  the  tibia  alone  be  broken,  and  the 
fibula  remain  unbroken,  then  you  must  see  that  the 
opportunity  for  shortening  to  occur  is  very  much  re- 
duced, that  the  fibula  answers  as  a  splint  to  the  tibia, 
holds  at  full  length  the  limb,  and  allows  the  bone  to 
repair.  You  will  also  notice  that  shortening  in  breaks 
of  the  upper  extremity  would  be  much  more  likely  to 
be  overlooked  and  not  detected  than  it  would  be  in 
fractures  of  the  lower  extremity,  because  it  does  not 
matter  if  one  arm  is  one-half  or  three-fourths  inch 
shorter  than  the  other,  if  it  is  strong  and  useful. 
More  than  three-fourths  of  an  inch  in  the  lower  ex- 
tremity entails  first  a  limp,  then  tilting  of  the  hips,  and 
then  curvature  of  the  spine  and  deformity  of  the 
whole  length  of  the  spinal  column. 

At  first  the  reparative  material  is  thrown  out  in  soft 
condition;  then  it  hardens  down  into  something  re- 
sembling cartilage  ;  finally  it  becomes  bone.  It  is  said 
by  some  authorities  that  it  does  not  always  pass  through 
the  cartilaginous  stage,  but  passes  more  directly  from 
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the  soft  State  to  that  of  the  forming  of  bone  salts  and 
bone  cells.  In  the  ordinary  run  of  fractures  you 
will  find  that  there  is  a  very  great  difference  in  the 
time  that  must  elapse  in  the  union  of  a  bone  like 
the  femur,  so  that  it  is  reasonably  strong  and  useful 
and  firm.  Such  union  takes  place  in  the  femur  in 
six  to  eight  weeks  ;  but  the  deposition  of  bone  salts 
and  the  restoration  of  the  bone  itself,  is  a  matter  of 
many  months ;  and  sometimes  is  not  completed  under 
six  months. 

To  what  is  the  shortening  due  ?  If  a  bone  is  broken 
off  and  has  not  much  to  knock  it  out  of  place,  why 
should  it  so  obstinately  go  out  of  place  as  it  does  ? 
We  can  only  explain  this  on  the  theory  of  muscular 
contraction  ;  and  just  how  the  bone  is  going  to  be  dis- 
placed, in  what  direction  the  two  ends  are  going 
depends  of  course  upon  the  very  complicated  attach- 
ment and  energy  of  the  muscular  fibres  which  surround 
the  limb.  In  the  femur,  for  instance,  the  bone  is  sur- 
rounded by  an  immense  mass  of  powerful  muscles. 
It  is  a  small  bone,  but  it  is  buried  very  deeply  beneath 
a  large  mass  of  flesh  and  muscles.  The  muscles 
mostly  pull  in  a  longitudinal  direction,  up  and  down. 
At  the  upper  end  the  rotators  twist  the  fragments  in 
various  directions,  and  even  the  psoas  and  iliacus  tilt 
the  fragment  upwards  and  outwards.  Muscular  con- 
traction makes  the  displacement;  and  it  is  greater  of 
course  where  there  is  but  one  bone  as  the  femur  or  the 
humerus,  than  it  would  be  where  there  are  two ;  and 
the  direction  in  which  the  fragments  will  go  when 
they  ride  by  each  other  depends  entirely  upon  the  way 
in  which  the  muscles  happen  to  pull.  Hence,  of  course, 
a  cardinal  point  of  treatment  is  to  restore  the  bone  to 
its  nai;ural  position.  The  limb  must  be  drawn  until 
the  two  ends  of  the  bone  are  put  in  position,  and  held 
so;  and  the  muscular  contraction  must  be  overcome 
in  some  way.  This  was  done  in  former  times  partly 
by  splints  compressing  the  muscles,  and  partly  by  vari- 
ous apparatus  which  acted  by  means  of  the  screw.     In 
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modern  times  we  use  extension,  the  pulley  and  weight 
to  overcome  the  contraction  of  the  muscles  and  draw 
the  part  down. 

Bones  join  whose  ends  are  not  brought  in  contact. 
We  see  this  in  cases  of  fracture  of  the  femur  that  have 
occurred  and  apparently  never  been  treated  at  all. 
They  will  join  finally  ;  but  with  the  fragments  drawn 
by  each  other  in  the  most  extraordinary  directions. 
Yet  nature  will  bridge  the  whole  thing  over,  without 
the  ends  of  the  bone  ever  coming  in  contact  at  all. 
We  see  the  same  thing  in  the  lower  animals.  We 
know  that  a  chicken,  a  young  dog,  or  a  lamb  will  run 
about  with  a  broken  leg  dangling,  and  in  a  few  weeks 
it  will  join,  with  the  fragments  far  up,  ridden  by  each 
other,  and  yet  it  will  be  solid.  Nature  accomplishes 
the  same  thing  in  man,  but  by  longer  effort. 

Sometimes  it  happens  that  perfect  union  does  not 
occur.  Those  are  the  cases  that  are  called  non-union  of 
fractures.  It  is,  however,  rather  a  false  use  of  words  I 
think,  inasmuch  as  non-union  of  a  fracture  never  occurs. 
The  fracture  always  unites,  but  the  point  is  this,  that 
the  cases  that  are  called  non-union  should  rather  be 
called,  1  think,  imperfect  union,  that  is  to  say,  the  bones 
join  by  a  plastic  material,  but  the  material  never  passes 
beyond  the  plastic  stage,  never  hardens  into  cartilage, 
never  ossifies  into  bone,  and  the  bones  are  merely 
fastened  together  by  a  soft,  flexible  material  which 
makes  what  is  called  a  false  joint.  Now  the  bones 
may  be  so  ridden  over  each  other  and  deformed  that 
the  false  joint  allows  the  bones  to  play  about  each 
other  like  the  two  pieces  of  a  flail,  or  play  upon  each 
other  by  a  species  of  false  socket.  Those  are  what 
are  called  ununited  fractures.  They  are  ununited  by 
bone,  but  they  are  united  by  other  material.  I  wish 
to  impress  upon  you  the  fact  that  some  sort  of  union 
always  takes  place.  With  persistent  care  and  judicious 
measures  to  assist,  almost  all  the  cases  of  imperfect 
union,  or  delayed  union  of  bone  can  be  carried  along 
beyond  that  stage  of  imperfect  union,  and  can  be  made 
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to  join  in  the  end.  "  Non-union,"  says  Hamilton,  in 
his  treatise  on  fractures,  "  can  practically  be  overcome 
by  patience  ;  and  most  of  these  cases,  by  a  proper  use 
of  means  persisted  in  long  enough,  will  finally  unite 
by  bone." 

Nature,  then,  makes  an  effort  to  repair  broken  bones 
always.  If  they  are  in  contact,  she  has  to  make  very  little 
effort;  the  reparative  material  thrown  out  is  small  in 
amount.  The  callus-lump  about  the  bone,  is  propor- 
tionate to  the  amount  of  displacement.  If  the  dis- 
placement is  small,  the  callus  is  small.  If  the  displace- 
ment is  great,  the  callus  is  great.  It  is  not  permanent ; 
it  is  subsequently  taken  away  and  absorbed,  leaving 
only  enough  to  support  the  bone.  Nature  sometimes 
fails  in  carrying  out  the  process,  but  never  fails  in 
securing  some  union  of  the  bone ;  she  sometimes  fails 
in  securing  bony  union,  in  which  case  we  have  what  is 
called  the  ununited  fracture,  which  means  merely  a 
ligamentous,  or  fibrous  union,  instead  of  a  bony  union. 

No  one  can  doubt,  I  think,  after  looking  at  these 
specimens  of  old  fractures  which  I  now  show  you, 
that  nature  possesses  almost  inexhaustible  powers  of 
repair,  if  we  give  her  the  slightest  chance  to  put  these 
powers  into  action.  She  does  not,  however,  imme- 
diately begin  to  repair  the  bones  on  the  receipt  of  an 
injury,  but  a  considerable  time  elapses  before  repair 
begins,  usually  from  a  week  to  ten  days  after  the 
receipt  of  the  fracture.  This  time  is  consumed  in 
getting  over  the  shock  of  the  injury  and  restoring  the 
soft  parts  to  their  state  before  the  injury,  before  repair 
can  take  place. 

Let  us  consider  what  must  occur  when  even  a  simple 
fracture  of  a  bone  like  the  humerus  or  the  femur  takes 
place.  The  same  violence  which  broke  the  bone  must 
necessarily  have  inflicted  first  severe  injury  and  bruis- 
ing on  the  soft  parts,  otherwise  the  bone  could  not 
have  been  reached  and  broken.  Every  fracture,  even 
of  the  simplest  kind,  must  be  accompanied  necessarily 
by  a  great  degree  of  contusion  of  the  soft  parts.     Con- 
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tusion  means  tearing  of  muscular  fibres,  laceration,  to 
a  certain  extent,  of  tissue,  rupture  of  small  vessels, 
capillaries  and  veins,  sometimes  the  rupture  of  nerves, 
but  not  often  ;  and  milcb  extravasation  of  blood  about 
the  part.  In  addition  to  this,  there  is  almost  always 
a  badly  bruised  skin,  which  after  the  fracture  becomes 
mottled  with  spots  and  ecchymoses,  and  also  becomes 
blistered  in  blebs  and  large  serous  exudations,  which 
take  a  week  or  two  to  subside  after  the  receipt  of  the 
injury.  All  these  damages,  then,  are  extraneous  to 
the  fractured  bone.  In  the  midst  of  this  seat  of 
destruction  and  injury  lie  the  two  fractured  ends, 
which  speedily,  on  account  of  the  tetanic  spasm  of  the 
muscles,  become  drawn  by  each  other,  imbedded  in  the 
soft  parts,  pricking  all  the  delicate  tissues,  rupturing 
still  further  veins,  setting  up  most  intense  nervous 
excitement  by  their  presence  and  sharpness,  and  in 
that  way  much  aggravating  the  injury  produced  at 
first.  Although  these  bones  be  promptly  reduced,  the 
fracture  treated  and  dressed,  it  is  too  much  to  expect 
that  nature  can  repair  the  injury  of  the  bones  them- 
selves by  plastic  material  until  she  has  had  time  to 
remove  the  products  of  effusion  and  inflammation  which 
takes  place  in  the  contused  parts  around.  In  proof 
that  a  certain  condition  analogous  to  inflammation 
always  precedes  this  repair,  we  can  instance  the  fact 
that  the  bruised  parts  always  swell  the  first  few 
days  after  the  receipt  of  the  injury.  The  injury  is 
received,  a  fracture  produced,  the  soft  parts  lacerated. 
At  first  the  limb  only  appears  scarred,  and  black  and 
blue,  but  speedily  begins  to  swell.  This  swelling 
increases,  reaches  its  height  about  the  third  day, 
stands  still  a  little  while  ;  and  it  is  usually  six  to  eight 
days  from  the  receipt  of  the  injury  before  the  swell- 
ing has  gone,  and  the  limb  has  returned  to  its  original 
size. 

The  cause  of  the  swelling  is  an  effusion  of  serum, 
partly  of  blood-cells,  partly  of  plastic  material  in  a 
semi-inflammatory  state  thrown  out  into  all  the  neigh- 
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boring  tissues,  muscles,  fasciae  and  cellular  interspaces. 
The  skin  becomes  enormously  stretched.  The  blebs 
which  are  formed  rupture,  and  the  fluids  drench  the 
limb  with  their  secretion.  The  skin  gets  irritated 
and  excoriated,  and  that,  together  with  the  increasing 
blackness  and  discoloration  of  the  part,  due  to  the  slow 
coming  out  towards  the  surface  of  the  eifused  blood 
from  the  deep  vessels  which  have  been  ruptured,  con- 
stitute a  limb  which  sometimes  looks  as  if  it  could 
hardly  recover,  and  might  pass  into  a  state  of  gangrene 
and  be  lost ;  that  is,  in  a  well-marked  case  of  fracture. 
All  this  has  got  to  subside.  The  limb  has  got  to  be 
returned  in  temperature  and  size  very  nearly  to  the 
aspect  of  the  other  limb  before  nature  can  finally  take 
up  vigorously  the  repair  of  the  broken  bone.  She  has 
got  to  repair  the  other  things  first.  The  other  things 
are  repaired  very  quickly.  Effusions  are  taken  up 
almost  as  fast  as  poured  out.  Clots  lie  indolent  in 
the  part  and  eventually  are  taken  away,  and  finally 
only  a  discoloration  remains.  The  ruptured  fibres 
speedily  reunite,  and,  just  as  in  the  ordinary  bruise, 
the  limb  repairs  all  its  soft  parts  within  the  first  ten  to 
fourteen  days  ;  but  the  bone  does  not  begin  to  repair 
until  these  changes  are  well  under  way,  and  it  comes 
on  as  a  secondary  step,  a  much  longer  step  and  more 
important;  but  nature  cannot  undertake  it  until  she 
has  restored  the  soft  parts  first. 

If,  then,  a  bone  is  not  going  to  unite  or  begin  to 
unite  under  a  week  to  ten  days  after  the  receipt  of  the 
injury,  of  what  consequence  is  it,  it  may  be  asked,  that 
the  limb  should  be  set,  or  the  parts  be  put  in  permanent 
position,  until  the  changes  which  unite  the  ends  of  the 
bones  are  about  to  begin.  There  are  several  very  im- 
portant reasons  why  the  earlier  the  fracture  is  treated 
and  set  the  better  is  the  probable  prospective  result. 
In  the  first  place,  you  diminish  the  amount  of  nervous 
shock  and  pain.  The  bones  drawn  into  place  and  held 
there  immediately  cease  to  prick  the  soft  parts  and 
produce  that  violent  tetanic  pull  of  the  muscles  which 
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is  SO  painful  and  exhausting.  In  addition  to  this,  it  is 
much  easier  to  get  the  ends  into  position  at  this  time 
than  after  a  considerable  time  has  elapsed ;  so  that, 
although  we  do  not  expect  them  to  mend  at  once,  the 
sooner  they  are  set  and  put  in  position  the  better.  At 
the  same  time  this  rule  must  not  be  held  as  being  too 
absolute,  because  in  cases  which  threaten  to  become 
sloughing  or  gangrenous,  where  the  limb  swells  enor- 
mously, as  it  does  in  the  little  child,  it  is  not  always 
safe  to  put  the  part  in  a  firm  dressing,  not  allowing 
for  swelling  and  subsequent  extravasation  ;  therefore 
there  are  badly  lacerated  cases  where  it  is  wiser,  at 
first,  not  to  attempt  to  compress  the  limb,  or  to  hold 
the  bones  firmly  in  position,  but  to  treat  it  in  some 
soft  apparatus  in  an  easy  position,  relaxed  and  turned, 
on  the  side,  so  that  the  muscles  may  not  pull  strongly. 
At  first  treat  it  by  an  application  containing  laudanuna, 
glycerine  and  dilute  alcohol.  That  is  a  very  good  ap- 
plication ;  laudanum  and  dilute  alcohol  (equal  parts), 
and  a  small  proportion  of  glycerine  to  make  it  soft 
and  comfortable  to  the  skin ;  or  a  simple  evaporating 
lotion  composed  of  muriate  of  ammonia,  dilute  acetic 
acid  and  alcohol  and  water;  or  a  lead  wash  —  some- 
thing of  that  kind ;  putting  the  limb  on  the  side,  not 
compressing  it  in  any  way,  covering  it  with  these 
evaporating  lotions  and  waiting  for  the  swelling  to 
subside.  That  is  not  a  desirable  way  to  treat  a  fract- 
ure. We  do  not  do  it  unless  we  are  afraid  to  use  the 
other  method.  But  there  are  instances  where,  if  you 
draw  the  limb  immediately  into  place  and  hold  it 
firmly,  you  will  produce  such  pressure  and  tightness 
that  the  limb  will  swell  and  slough  badly,  and  mortifi- 
cation and  subsequent  amputation  may  occur.  This  is 
no  fancied  danger.  In  older  times  it  has  occurred  a 
great  many  times,  and  I  have  seen  one  instance  of  it 
myself.  This  would  be  especially  true  in  the  treat- 
ment of  fractures  of  the  forearm,  where  you  have  a 
very  peculiar  state  of  things  as  regards  the  position  of 
the  blood-vessels  and  nerves.     The  forearm  is  covered 
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with  blood-vessels,  and  the  two  bones  lie  closely  to- 
gether, joined  by  a  firm  interosseous  membrane,  and 
it  is  extremely  easy,  unless  caution  is  used,  to  get  a 
destructive  amount  of  squeezing  upon  these  tender 
parts  by  the  application  of  splints  in  the  early  treat- 
ment of  fracture  of  the  forearm.  The  swelling  parts 
are  confined  between  the  bones  and  interosseous  mem- 
brane on  the  one  side  and  a  firm  splint  on  the  other. 
But  one  result  can  follow.  Neither  of  these  can  give 
way.  The  tissues  die  for  want  of  circulation,  and  a 
slough  is  the  consequence. 

After  a  week  or  ten  days  commences  plastic  union 
of  the  bones.  How  long  does  it  take  to  repair  them? 
This  varies  very  much  with  the  locality.  The  smaller 
bones  unite  very  quickly ;  the  collar-bone  in  two  to 
three  weeks,  the  rib  in  even  a  shorter  time,  the  lower 
jaw  in  sixteen  to  seventeen  days,  the  tibia  in  four 
weeks,  and  the  femur  in  six  weeks.  These,  of  course, 
are  only  averages.  You  cannot  apply  these,  any  more 
than  any  other  rule  of  statistics,  absolutely  to  any  one 
individual  case  ;  but  the  rule  is  that  union  may  be 
expected  to  take  place  in  about  such  a  length  of  time, 
in  such  a  bone. 

Does  age  make  any  difference  ?  The  differences 
between  adult  and  old  age  seem  to  be  very  slight. 
The  bones  of  the  very  aged  unite  in  favorable  locali- 
ties, when  broken  not  too  near  to  joints.  They  unite 
very  slowly,  but  there  is  not  much  distinction  between 
adult  age  and  old  age.  There  is,  however,  a  great 
difference  in  the  length  of  time  required  to  repair  a 
fracture  between  adult  age  and  childhood  or  infancy. 
About  one-half  the  time  is  required  in  childhood  or 
infancy  to  mend  a  broken  bone,  that  is  required  in 
the  adult ;  and  the  femur,  which  takes  six  weeks  to 
unite  in  the  grown  person,  will  unite  in  two,  two  and 
a  half,  or  three  weeks  at  the  outside,  in  the  little 
child. 

How  often  may  we  fear  that  what  is  called  non- 
union will  take  place  ?     That  is  a  very  serious  matter 
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because  it  can  hardly  occur  without  reflections  in  the 
minds  of  the  patient  and  his  friends  upon  the  care 
which  the  patient  has  received  from  the  surgeon  ;  and 
they  are  very  prone  to  think  that,  inasmuch  as  other 
people's  bones  join,  his  bones  ought  to  join,  if  he  had 
had  the  proper  attention  paid  to  them.  Statistics 
prove  that  ununited  fractures  fortunately  are  very 
rare,  about  one  in  five  hundred  cases  ;  and  why  they 
occur  in  this  particular  one  person  out  of  five  hundred 
we  are  at  a  loss  to  say. 

The  favorite  localities  where  non-union  occurs  are, 
first,  the  middle  of  the  humerus.  That  is  very  apt  to 
fail  of  union  if  any  bone  does  ;  then  the  femur,  and 
then  the  tibia.  Some  bones  never  fail  to  unite ;  the 
collar-bone,  for  instance  ;  the  jaw  almost  never ;  and 
the  radius,  near  the  wrist,  almost  never  fails  to  unite  ; 
but  the  humerus  and  the  femur  sometimes  fail.  Fan- 
ciful reasons  have  been  given  for  it.  I  do  not  know 
whether  there  is  any  truth  in  them  or  not;  but  the 
position  and  the  distribution  of  the  nutrient  artery  of 
the  bone  have  been  suj)posed  to  have  something  to  do 
with  the  want  of  vigorous  repair  in  the  long  shaft  of 
the  humerus,  or  the  femur.  As  I  have  said  before, 
there  is  not  any  such  thing  as  non-union.  There  is 
always  some  union,  but  union  of  such  a  soft  and  flexi- 
ble character,  that  in  the  lower  limb  it  makes  a  limb 
useless  unless  supported  by  a  splint  or  crutches  ;  and 
in  the  upper  limb  it  gives  an  additional  joint  between 
the  elbow  and  the  shoulder. 

We  know  that  all  fractures  tend  to  shorten,  some 
more  than  others  ;  the  oblique  fractures  more  than  the 
transverse,  and  the  long  bones  naturally  more  than 
some  of  the  others,  but  all  tend  to  shorten.  We  en- 
deavor to  estimate  how  much  the  shortening  is  by 
measuring.  Measuring  on  the  human  body  with  the 
flesh  and  the  various  outlines  to  deceive  us  is  a  very 
uncertain  sort  of  process  ;  and  the  only  way  in  which 
we  can  approach  accuracy  is  by  taking  three  or  four 
different    measurements    from   different    points,    tak- 
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ing  the  mean  result,  and  dividing  the  error,  and  esti- 
mating by  that,  just  as  we  should  in  other  mathemat- 
ical experiments.  It  is  a  common  thing  to  measure 
from  the  anterior  superior  spine  of  the  ilium  to  the 
inner  malleolus.  We  may  measure  from  the  anterior 
superior  spine  to  the  outer  malleolus,  and  from  the 
anterior  superior  spine  to  the  top  of  the  patella,  that 
is,  for  fractured  femur.  A  very  valuable  measure- 
ment is  from  the  umbilicus  to  the  internal  malleolus. 
Some,  or  all  of  these  measurements  can  be  made,  their 
variations  divided,  and  a  very  close  estimate  to  an  ac- 
curate result  got.  I  sa)^  a  very  close  estimate ;  we 
never  get  it  accurate.  We  never  can  tell,  for  exam- 
ple, that  there  may  not  have  been  originally  some 
asymmetry  of  the  limbs,  so  that  one  was  one-eighth  or 
one-fourth  of  an  inch  shorter  than  the  other,  from  birth. 
Such  asymmetry  has  been  shown  by  Professor  Hum- 
phrey and  others  to  be  very  common  ;  and  a  perfect 
man  with  absolutely  symmetrical  parts  is  very 
rare.  Absolute  measurements,  therefore,  to  deter- 
mine positively  down  to  the  fraction  of  an  inch  *the 
amount  of  shortening  in  a  fracture  are  impossible. 
We  can  get  good  approximate  measurements,  and, 
fortunately  for  the  result  to  the  patient,  anything 
that  is  not  beyond  one-fourth  of  an  inch  does  not 
make  very  much  difference  in  the  subsequent  utility 
of  the  limb,  or  cause  a  limp ;  so  that  we  are  not 
reduced  to  these  minute  fractions  except  as  a  point 
of  diagnosis ;  and  more  especially  as  a  point  of 
diagnosis  in  trying  to  estimate  the  nature  of  an  injury 
which  a  middle-aged  or  old  person  has  received  near 
the  neck  of  the  thigh-bone.  Such  fractures  are  very 
much  to  be  judged  of  by  the  amount  of  shortening 
that  occurs  ;  and  here  the  most  accurate  measurements 
possible  are  desirable. 

When  long  bones  are  broken,  the  muscles  will  pull 
the  ends  apart  and  deform  the  limb.  Even  in  this  posi- 
tion, and  in  all  positions,  if  they  are  given  any  chance 
at  all,  they  will  unite,  and  unite  in  the  end  by  bone. 
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What  measures  of  treatment  should  be  adopted  to 
promote  good  position  and  to  promote  union  ?  They 
are  very  simple  indeed.  They  are  that  the  limb  should 
be  drawn  down  into  place  until  the  ends  of  the  bones 
match  each  other  and  are  opposite,  and  that  after  they 
are  got  there  they  should  be  kept  in  position  and  kept  ab- 
solutely still;  apposition  and  immobility,  then,  express 
the  two  cardinal  points  in  the  treatment  of  fractures. 
If  you  can  get  the  ends  into  their  natural  places  and 
hold  them  still  a  sufficient  length  of  time,  they  will 
unite  with  a  good  limb ;  with  the  least  amount  of  provi- 
sional callus,  with  the  least  amount  of  deformity,  and 
with  the  most  symmetrical  looking  limb. 

Now  the  drawing  down  must  be  done  by  some  me- 
chanical force.  Usually  it  is  done  by  the  hands  of  an 
assistant  pulling  the  upper  .fragment  in  one  direction, 
the  hands  of  the  surgeon  pulling  the  lower  fragment 
in  the  other  direction,  until  the  length  of  the  limb  is 
restored,  and  the  parts  look  like  the  other  side  of  the 
body.  To  keep  it  so,  some  sort  of  extension  must  be 
kept  on,  especially  in  the  lower  extremity  ;  and  that 
is  now  done  by  extending  by  a  weight  over  a  pulley, 
and  a  plaster  bandage  applied  over  the  lower  fragment 
up  to  the  seat  of  the  fracture.  In  addition  to  pulling 
down  the  part  and  holding  the  muscles  in  this  way, 
we  have  to  contend  with  the  muscles  that  immediately 
surround  the  bone,  and  must  hold  them  quiet  by  some 
different  means  than  the  direct  extension  and  counter- 
extension.  This  we  do  by  pressing  upon  the  parts 
themselves  —  paralyzing  the  muscles;  preventing  con- 
traction by  firm,  direct  pressure;  by  splints,  properly 
padded,  and  called  coaptation  splints.  The  fact  is 
they  compress  the  muscles  which  surround  the  frac- 
ture, and  keep  them  from  slipping  the  fracture  out  of 
place. 

Apposition  of  the  broken  parts,  immobility  secured 
long  enough,  coaptation,  —  those  are  the  cardinal 
points  in  the  treatment  of  fractures. 

Now,  perhaps,  we  had  better  take  up  another  part  of 
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the  subject,  and  enumerate  very  briefly  the  different 
sorts  of  fractures,  describing  what  we  mean  by  them. 

Simple  fracture.  —  In  the  first  place,  the  word 
simple  fracture  means  a  bone  broken  under  the  mus- 
cles and  skin,  having  no  access  to  the  air,  and  being 
entirely  a  subcutaneous  injury.  This  simple  break  is 
almost  sure  to  have  its  effused  inflammatory  products 
around  it  absorbed  without  suppuration,  and  to  be  re- 
stored to  its  original  state,  so  that  repair  of  bone  will 
take  place  without  any  chance  of  the  formation  of  an 
abscess.  You  may  perhaps  think  it  surprising  that  it  is 
almost  sure  to.  Yet  sometimes,  even  in  simple  fractures, 
embolism,  septicaemia,  and  formation  of  abscesses,  do 
occur,  in  very  feeble  individuals,  even  where  there 
has  never  been  any  communication  with  the  external 
air ;  and,  also,  I  may  add,  what  1  hope  none  of  you 
will  ever  see,  that  1  have  seen  in  a  severe  condition  of 
hospital  gangrene  prevailing  in  hospital  wards,  simple 
fracture  rot  the  bone  without  any  external  break 
of  the  skin  when  the  patient  was  brought  in.  That 
condition  of  foul  sepsis  we  hope  can  never  visit  us 
again  so  long  as  we  practice  antiseptic  surgery.  The 
fact  that  a  simple  fracture  of  the  tibia,  instead  of  heal- 
ing in  the  ordinary  way,  should  melt  down  in  a  foul 
slough,  rot  in  the  middle  and  lead  to  amputation,  with- 
out any  other  injury,  is  a  remarkable  illustration  of 
the  virulence  of  the  poisons,  which,  at  that  time,  must 
have  been  floating  about. 

An  aseptic  fracture  absorbs  the  inflammatory  product, 
heals  easily  and  never  suppurates,  because  shut  away 
from  the  external  air.  In  the  early  days  of  subcutane- 
ous surgery  and  tenotomy,  when  the  practice  was  first 
introduced  of  cutting  the  tendons  under  the  skin,  no 
suppuration  took  place ;  and  it  was  then  found  possi- 
ble to  inflict  wounds  without  a  chance  of  their  failing 
of  first  intention  ;  and  subcutaneous  surgery  enabled 
surgeons  to  cut  the  tendons  in  cases  of  club-foot  and 
other  deformities  with  impunity,  because  done  under 
the   skin.     A    little   knife  was    slipped    in,    the    ten- 
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don  divided  ;  no  air,  no  germs  entered,  and  no  suppu- 
ration took  place.  This  was  subcutaneous  surgery. 
A  similar  condition  of  things  takes  place  in  simple 
fracture ;  and  the  reason  why  suppuration  does  take 
place  in  compound  fractures,  unless  they  are  treated 
successfully  by  antiseptics,  is  the  admission  of  the  air, 
with  the  various  floating  spores  of  germs  and  low  forms 
of  life  which  it  contains. 

Compound  Fracture.  —  Compound  fracture  means 
that  the  bone  has  broken  through  the  skin  and  com- 
municates with  the  air.  It  may  have  been  pushed 
through  ;  or  the  same  blow  which  broke  the  bone  may 
have  cut  the  flesh  and  lacerated  down  to  the  bone. 
We  may  find  a  patient  with  a  small  hole  through  the 
skin  over  the  tibia,  and  recognize  by  moving  the  limb 
that  there  is  a  fracture  beneath.  On  invesiigating 
closely  we  find  that  the  tibia  is  broken  very  obliquely, 
that  a  very  sharp  point  projects  upwards  ;  and  that  was 
the  little  point  which  pushed  through  the  skin  and  has 
dropped  back  into  place.  We  may  find  a  patient  with 
a  broken  femur.  On  examination  it  may  be  found  that 
the  fracture  is  almost  wholly  transverse,  no  spiculse, 
no  sharp  points,  but  leading  down  to  the  seat  of  the 
fracture  is  a  sinus  which  goes  from  the  outer  air  in. 
In  this  case  the  patient  fell  upon  some  external  object, 
the  bone  itself  never  having  been  pushed  out  into  the 
air.  It  makes  no  difference  as  regards  prognosis.  In 
either  case  air  has  been  introduced  ;  is  still  present  in 
the  wound.  In  either  case  we  can  often  feel  a  little 
emphysema  around  the  fracture ;  and  in  either  case 
the  fracture  is  what  is  called  a  compound  fracture. 
Compound  fracture  as  distinguished  from  simple  fract- 
ure, means  a  bone  broken  so  that  it  communicates  with 
the  external  air. 

The  word  comminuted,  when  applied  to  fractures, 
means  that  the  fragments  are  broken  up  into  several 
pieces.  It  may  be  simple  or  compound.  It  may  be 
broken  up  into  fragments  under  the  skin  ;  or  into  frag- 
ments which  communicate  with  the  wound  through  the 
skin  and  with  the  external  air. 
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Complicated  Fracture  is  a  term  often  used.  It 
means,  that,  in  addition  to  the  break  of  the  bone,  there 
is  an  injury  to  some  other  structure,  as  a  lacerated 
nerve,  torn  artery  or  vein,  ruptured  muscles,  — some- 
thing of  that  kind. 

Tranverse  and  Oblique  Fractures,  of  course,  speak 
for  themselves. 

Green-stick  or  Partial  Fracture  is  another  term 
which  is  quite  descriptive.  It  can  only  occur  in  the 
bones  of  the  young  where  the  organic  is  in  excess  of 
the  inorganic  material,  and  the  bone  is  flexible,  not  yet 
having  become  fully  ossified.  In  that  case,  when  vio- 
lence is  inflicted  on  it,  it  bends  and  breaks  partially,  as 
the  green  twig  bends  and  partially  breaks.  The  bone 
preserves  its  bent  form,  and  when  the  child  with  one 
of  these  partial  fractures  is  seen,  you  will  find  a  little 
roughness  at  the  apex  of  the  fracture,  the  bone  bent 
down,  almost  a  bow,  and  still  not  broken  off. 

It  is  almost  inevitably  the  case  that  in  setting  such 
a  fracture  and  drawing  the  part  into  place  you  complete 
the  fracture.  You  find  the  same  thing  occurs  in  the 
twig.  So  that  green-stick  fractures  which  are  severe 
enough  to  require  treatment  —  some  of  them  are  not 
—  will  be  pretty  sure  to  be  converted  into  complete 
ones  by  your  handling.  That  is  of  no  consequence  ; 
and  it  is  much  better  to  get  the  limb  into  shape  and 
symmetrical  than  allow  it  to  go  with  a  partial  fracture, 
and  not  corrected. 

Some  of  these  fractures  are  so  slight  as  not  to  be 
worth  the  attention  of  being  pushed  back  into  place. 
This  is  especially  true  of  the  green-stick  fracture  of 
the  clavicle.  You  find  no  break  off,  no  crepitus.  That 
collar-bone  had  better  be  left  alone.  It  will  settle 
down  again.  It  is  not  much  deformed,  has  not  broken 
off.  There  will  be  for  a  while  a  lump  or  callus,  which 
will  be  absorbed. 

Complete  and  Impacted  Fractures.  —  By  complete 
fracture  we  mean  a  bone  broken  entirely  across,  free 
motion  between  the  ends,  and  an  additional  joint  in 
the  limb. 
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By  impacted  fracture  we  mean  that  the  shaft,  or 
some  portion  of  one  of  the  bones,  is  driven  into  the 
cancellous  tissue  of  the  other  end  near  an  articulation  ; 
and  this  impaction  is  especially  liable  to  occur  in  that 
fracture  at  the  lower  end  of  the  radius,  about  three- 
fourths  of  an  inch  above  the  joint,  known  as  "  Colles's 
fracture,"  and  at  the  neck  of  the  femur  in  middle-aged 
and  elderly  people.  These  are  impacted  fractures  as 
distinguished  from  complete  ones.  Impacted  fracture 
often  cannot  be  diagnosticated  ;  but  may  be  suspected 
when  an  unnatural  degree  of  lameness  persists  after 
an  injury  about  the  joint,  where  we  cannot  make  out 
that  there  has  been  an  absolute  fracture  —  sometimes 
in  the  wrist,  occasionally  in  the  shoulder.  In  a  few 
cases,  autopsies  made  at  this  time,  where  the  patients 
have  happened  to  die  of  some  other  disease,  have  shown 
a  radiatiug  crack  at  the  carpal  end  of  the  radius,  where 
the  scaphoid  and  semilunar  bones  may  have  been 
driven  up  against  the  radius  in  some  violent  fall.  This 
fracture  gives  rise  to  long-continued  lameness,  and 
pain,  — ■  a  stellate  fracture. 

A  most  interesting  class  of  fissures  occur  in  the  skull, 
because  they  are  there  of  more  importance,  and  may 
or  may  not  mean  a  crack  extending  through  both 
tables  ;  and  may  possibly  mean  in  some  cases  that  the 
tough  outer  table  has  been  merely  cracked,  while  the 
brittle  inner  table  has  been  splintered  up  into  frag- 
ments on  the  inner  side. 

Occasionally,  bones  which  have  become  united  in 
very  bad  positions,  are  brought  to  the  doctor  to  be  re- 
fractured —  broken  over,  and  set  straight.  This  is 
accompanied  always  with  a  good  deal  of  force  and 
difficulty  in  its  accomplishment;  it  is  sometimes  very 
hard  to  do  it.  Occasionally  the  bone  gives  way  in  its 
sound  part  above  the  fracture,  rather  than  break 
through  the  seat  of  a  large  osseus  effusion  and  callus, 
which  has  mended  the  original  injury.  Moreover,  if 
broken  across  through  the  original  injury,  they  are 
much  more  slow  to  join  again ;  and  we   have  got  to 
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run  a  certain  amount  of  risk  of  non-union,  when  we 
meddle  with  an  old  fracture  of  this  kind.  If  the  case 
is  brought  recently  after  the  fracture,  there  can  be  no 
hesitation  in  doing  this  under  ether,  and  expecting  a 
good  result ;  but,  as  the  weeks  go  by,  the  chances  of 
accomplishing  this  become  less  and  less;  and  after 
the  normal  period,  so  to  speak,  has  long  passed  when 
bones  join,  as  three  or  four  weeks  for  the  radius,  six 
to  eight  for  the  femur,  etc.,  and  we  are  going  into  the 
second  or  third  month,  or  later,  after  the  injury,  it  be- 
comes a  serious  question  whether  we  are  going  to 
benefit  the  patient  by  attempting  it.  It  is  better,  per- 
haps, in  some  cases  that  the  patient  should  risk  an  ex- 
cision, rather  than  a  re-fracture  and  non-union.  We 
cut  down  upon  the  part,  saw  out  the  deformed  bits, 
match  the  parts  nicely,  wire  them  ;  and  we  are  quite 
sure  that  we  will  get  a  strong  limb.  United  fractures, 
broken  over  again,  are  slow  to  re-join. 

How  does  the  treatment  of  compound  fractures 
differ  from  that  of  simpJe  fractures  ?  The  old  cardinal 
rule  used  to  be  :  reduce  the  compound  fracture  to  a 
simple  fracture  ;  make  it  imitate  a  simple  fracture  as 
closely  as  possible.  In  old  times  that  was  done  by 
sawing  off  and  smoothing  any  spiculae  of  bone  which 
might  project,  washing  out  the  part,  and  putting  it 
well  down  into  place,  and  sealing  up  the  small  com- 
pound opening  which  leads  down  to  the  bone,  either 
with  a  blood-clot  and  bandage,  or  compound  tincture 
of  benzoin  ;  setting  the  limb,  and  trusting  to  time  to 
reduce  it  to  a  simple  fracture. 

In  these  times  we  enlarge,  if  necessary,  the  wound ; 
irrigate  and  wash  out  in  the  most  thorough  manner 
with  some  antiseptic  solution ;  see  that  there  are  no 
broken  fragments  ;  get  out  the  clots  ;  give  it  an  ab- 
solute cleanliness  as  far  as  possible  ;  then  replace  it 
into  its  position,  and  do  one  of  two  things  —  either  do 
it  up  simply  with  the  wound  left  open  and  covered 
with  antiseptic  dressing,  and  the  limb  done  up  in 
plaster ;   or   else,  going  a  step  further  than  that,  and 
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having  reduced  the  parts,  smooth  off  the  edges  of  the 
laceration  and  unite  the  skin  by  a  continuous  suture, 
sewing  up  the  compound  fracture,  forcing  it  into  a 
simple  one,  shutting  it  up  with  antiseptic  dressing  or 
plaster,  and  not  opening  it  for  three  or  four  weeks, 
when  it  is  expected  to  be  healed. 

The  modern  treatment  is  by  far  more  successful 
than  the  old  treatment.  The  old  treatment,  however, 
involved  one  or  two  principles  which,  I  think,  are,  nowa- 
days, sometimes  neglected ;  for  instance,  the  sawing 
off  of  ragged  fragments  very  thoroughly  before  reduc- 
ing the  parts  ;  sometimes  making  counter-openings  and 
allowing  drainage,  or  irrigations,  in  that  way.  Un- 
questionably, very  many  limbs  were  saved  in  that 
way  that  would  otherwise  have  been  lost ;  but  we  ex- 
pected a  certain  amount  of  suppuration.  We  pro- 
vided as  far  as  possible  against  the  chance  of  suppura- 
tion becoming  a  burrowing  cellulitis  by  incisions, 
counter-openings,  drainage  or  irrigation  ;  but  did  not 
use  the  antiseptic  method.  The  latter  is  the  preferable 
method  ;  and  most  cases  of  compound  fracture  are 
converted  into  simple  ones,  and  get  well.  A  curious 
problem  sometimes  presents  itself  to  the  surgeon  — 
what  to  do  with  the  fragments.  Is  it  necessary  to  dis- 
sect them  all  out  or  not  ?  Well,  it  seems  not.  It 
seems  that  those  which  have  a  good  attachment  to 
periosteum  and  muscles  can  be  safely  pushed  down, 
and  will  consolidate  and  heal  and  agglutinate  together, 
and  that  necrosis  rarely  occurs  ;  but  if  detached,  or 
small  and  rough  or  irritating,  they  had  better  be  taken 
out. 

Diagnosis  of  Fracture.  —  What  are  the  signs  that  a 
bone  is  broken  ?  They  are  usually  stated  to  be  three 
in  number  :  that  there  is  mobility,  that  there  is  de- 
formity, and  that  there  is  what  is  called  crepitus  ;  and 
to  this  many  add  a  fourth  condition,  namely,  loss  of 
function,  or  inability  to  use  the  limb.  The  leg,  for 
instance,  is  deformed  and  looks  crooked.  It  is  more 
movable   and  hinged  than  it  is  in   the  normal  state. 
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The  ends  of  the  broken  bone  may  be  rubbed  together 
and  produce  a  grating,  which  is  called  crepitus ;  the 
patient  cannot  stand  or  walk  upon  it,  and  this  con- 
stitutes the  disability. 

Now,  in  the  classical  case,  all  these  may  be  present. 
In  the  occasional  case,  some  of  these  will  be  wanting. 
Deformity  may  be  wanting  in  a  fracture  of  the  tibia 
where  the  fibula  is  unbroken.  The  fibula  acts  as  a 
splint,  and  the  tibia  cannot  get  out  of  place,  except 
that  one  fragment  sinks  back  a  little  and  the  other 
rides  up  a  little,  and  we  can  feel  through  the  skin  that 
there  is  a  place  where  there  is  a  notch  ;  and  that  is 
the  only  deformity  we  can  find.  Deformity,  where 
there  are  two  bones  and  one  broken,  may  be  almost 
wanting.  Mobility  may  be  almost  wanting,  too. 
Crepitus  cannot  exist  in  an  impacted  fracture.  That 
follows,  of  course.  Consequently,  crepitus  is  fre- 
quently wanting  in  Colles's  fracture  ;  and  we  may  get 
rotation  of  the  head  of  the  radius  in  an  impacted  fract- 
ure, to  a  fair  degree,  because  the  fragments  are  wedged 
together  —  the  bone  twists,  and  they  hold  firmly. 

Disability,  impossibility  of  walking  on  the  limb,  is 
also  not  always  present.  In  the  fracture  of  the  fibula 
alone  the  patient  can  walk.  In  the  fracture  of  the 
neck  of  the  thigh-bone  in  old  people,  where  it  is  im- 
pacted, they  frequently  walk  some  little  distance  before 
they  finally  give  up,  and  in  some  cases  have  been 
known  to  go  up  a  flight  of  stairs.  In  ordinary  cases 
we  do  get  deformity  and  mobility,  which  last  dis- 
tinguishes fractures  to  a  marked  degree  from  disloca- 
tions, where  the  part  is  stiffer  and  less  movable  than 
in  the  normal  state ;  and  we  generally  get  crepitus. 
If  not  at  first,  we  generally  get  it  by  moving  the  frag- 
ments a  little ;  by  rotating  we  frequently  get  the 
crepitus. 

Some  things  may  deceive  us  with  regard  to  crepitus 
—  a  diseased  condition  of  the  neighboring  tissues, 
especially  the  rheumatic  joints  of  old  people;  what  is 
called  rheumatoid  arthritis,  where  the  articular  surfaces 
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are  covered  over  with  little  protuberances  which  grate 
and  rub.  You  will  be  surprised  to  hnd  how  this  rub- 
bing is  transmitted  along  the  bone,  so  that  if  you  take 
a  rheumatic  joint  and  rotate  it  about,  it  feels  as  if  the 
crepitus  had  gone  down  the  whole  length  of  the  bone  ; 
and  it  may  be  absolutely  impossible  to  distinguish,  in 
case  of  a  fracture,  the  rubbing  here  and  the  rubbing  of 
the  fracture  itself.  When  a  fracture  is  very  near  the 
joint,  we  may  be  deceived  somewhat  by  it;  or  when 
the  injury  is  very  near  the  joint,  we  may  be  unable  to 
tell  whether  it  is  a  fracture  or  not,  on  account  of  the 
slipping  about  and  grating  of  the  tendinous  surfaces 
after  the  bruise.  You  can  get  quite  a  marked  crepitus 
among  the  tendons  of  the  shoulder  and  hip ;  and  al- 
though after  you  have  felt  the  real  grating  of  the  bone 
a  few  times,  you  can  distinguish,  yet,  at  first,  it  is  not 
so  easy.  Dislocation  is  immovable  and  stiff.  In  it 
you  have  deformity  ;  generally  lengthening  instead  of 
shortening ;  you  have  immobility,  instead  of  mobility, 
as  in  fracture. 
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VIII. 
SPECIAL  FRACTURES. 

Fracture  of  the  Nose.  —  Displacement  in  this  fract- 
ure is  usually  only  in  one  direction,  and  that  is  back- 
wards and  downwards. 

The  nose  is  made  of  two  structures,  partly  bony  and 
partly  cartilaginous,  supported  by  a  centre  piece  which 
is  partly  bony  and  partly  cartilaginous.  Where  the 
cartilages  are  fastened  on  to  the  bone,  occasionally 
separation  takes  place,  and  the  nose  drops,  or  becomes 
twisted  on  one  side,  that  is,  the  cartilaginous  portion  of 
the  nose.  This,  of  course,  is  a  separation  and  not  a 
fracture.  It  is  very  difficult  of  correction.  It  is  noto- 
riously hard  to  make  cartilage  repair.  It  is  also  very 
difficult  to  make  it  readhere  to  bone  with  its  original 
strength  and  in  its  former  position;  and  the  depression 
of  cartilage  separating  it  from  the  bone  is  much  more 
unsatisfactory  to  treat  than  the  injury  of  the  bone  itself. 

An  external  splint  moulded  on  with  gutta  percha,  or 
light  plaster,  with  the  cartilage  pressed  up  in  place  is 
the  best,  and  is  about  all,  we  can  do.  A  steel  pin  has 
been  occasionally  passed  through  from  side  to  side, 
pinning  the  cartilage  up  into  place.  This  practically, 
I  suppose,  is  harmless.  The  pin  can  be  withdrawn 
after  a  few  days,  and  is  not  likely  to  do  anything  more 
than  make  a  slight  ulceration. 

The  fractures  of  the  bone  itself  are  almost  always 
driven  down  and  inwards  towards  the  nasal  cavities. 
They  unite  very  promptly,  so  that  any  treatment  to  be 
of  use  must  be  early.  Union  takes  place  quite  solidly 
within  seven  days. 

Obviously  the  indication  is  to  try  to  press  the  bone 
up  into  place  from  the  inside.     We  are  instructed  to 
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try  to  do  this  with  the  female  catheter,  or  some  instru- 
ment of  that  shape.  A  female  catheter,  however,  is 
too  large  for  insertion  into  the  upper  nasal  fossa,  and 
a  director  covered  over  with  a  piece  of  rubber  tubing 
forms  the  best  sort  of  lever  to  force  the  fragments  out. 
With  the  aid  of  that,  and  the  fingers  on  the  outside, 
the  bone  can  be  easily  moulded  into  place,  and  if  it 
stays  there,  it  speedily  unites.  Of  course,  after  the 
pressure  is  withdrawn,  the  patient  may  have  some  slight 
coughinij  or  sneezino:.  and  be  liable  to  throw  the  frag- 
ment  out  of  place.  Some  have  thought  a  support  could 
be  put  inside  the  nose  to  hold  the  bone  in  place.  A 
plug  cannot  be  tolerated  there  long  ;  and,  if  used,  should 
be  of  some  antiseptic  material  like  gauze,  and  changed 
once  in  twelve  to  twenty-four  hours,  because  it  becomes 
very  offensive.  An  internasal  tubular  splint  of  hard 
rubber,  or  gutta-percha,  is  also  used. 

The  danger  in  doing  too  much  to  the  fragment  of  so 
delicate  a  bone  is,  that  if  we  press  it  and  handle  it  too 
much,  apply  too  much  pressure  inside  and  outside,  we 
may  lead  to  necrosis  ;  and  that,  if  we  lead  to  necrosis, 
the  pi«ce  of  bone  is  eventually  discharged  into  the  nose. 
It  is  not  replaced.  It  gives  rise  to  a  more  disastrous 
deformity  and  gaping  of  the  parts  than  if  it  had  remained 
a  little  crooked.  It  is  to  be  borne  in  mind  that  a  good 
many  of  the  fractures  of  the  bones  on  account  of  the 
nearness  to  the  surface  are  compound  outside.  They 
are  almost  invariably  compound  inside,  as  evidenced  by 
the  nose-bleed. 

The  trouble  with  the  injuries  that  are  compound  out- 
side through  the  skin  is  that  they  may  lead  to  abscess 
or  necrosis,  with  a  sinus.  If  a  sinus  exists  afterwards, 
leading  into  the  nasal  passage,  it  is  constantly  kept 
open  by  the  passing  through  of  the  air,  and  makes  a 
disagreeable  whistling  sound,  and  is  a  serious  deformity. 
Some  slight  plastic  operation  can  be  done  to  make  the 
skin  heal  over  the  gap,  but  the  bone  itself  cannot  be 
restored.  The  pin  can  be  used,  just  as  it  was  in  the 
cartilage  to  hold  the  bone  up  in  place.     The  splint  of 
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gutta-percha  or  plaster  or  wax  moulded  on  from  the 
outside  is  also,  sometimes,  very  useful.  If  possible,  the 
parts  should  be  thoroughly  washed  and  irrigated  with 
boracic  solution  (four  percent.),  the  bone  gently  pressed 
up  into  place  from  within  the  nostril ;  and  if  it  will 
stay  in  place,  and  there  is  no  external  wound,  the  best 
treatment  probably  is  to  put  nothing  on  it,  but  confine 
the  patient  to  the  house,  for  fear  he  may  catch  cold 
and  be  sneezing  and  coughing. 

Any  displacement  can  be  corrected  in  the  first  five 
or  six  days.  After  that,  union  takes  place  in  a  false 
position.  These  injuries  of  the  nose  are  not  serious, 
but  are  a  source  of  great  anxiety  to  the  patient,  and  a 
slight  tip  one  way  or  the  other  is  a  lasting  deformity. 

Sometimes  the  septum  of  the  cartilage,  or  a  portion 
of  the  bone,  or  both,  are  so  broken  and  displaced 
that,  after  they  reunite,  one  of  the  nasal  passages  be- 
comes narrowed  and  obstructed.  This  is  a  source  of 
great  trouble  and  annoyance,  leading  to  uneasy,  dis- 
tressed breathing  and  the  accumulation  of  mucus  and 
deposition  of  secretions  behind  the  obstruction,  followed 
by  a  chronic  ozaena,  which  is  very  offensive  and  difficult 
to  cure.  In  those  cases  an  operation  should  be  done 
inside  the  nose.  The  septum  may  be  drilled  or  partly 
cut  off ;  the  turbinated  bones  may  be  partially  removed  ; 
and  some  measure  must  be  taken  by  which  the  calibre 
of  that  side  of  the  nasal  passage  shall  be  approximately 
restored,  in  order  to  get  the  patient  well. 

Fracture  of  the  Malar  Bone.  —  The  malar  bone  is 
sometimes  broken  by  a  direct  blow,  usually  by  a  fall. 
The  patient  falls  violently,  perhaps,  and  happens  to 
strike  directly  upon  this  buttress  upon  some  sharp  an- 
gle, like  the  edge  of  a  step,  or  something  of  that  kind. 
A  blow  coming  exactly  in  the  right  direction  upon  this 
bone,  which  is  very  much  exposed,  is  liable  to  break  it. 
When  it  is  displaced,  it  can  be  only  displaced  down- 
wards and  inwards.  It  may  encroach  on  the  temporal 
fossa  and  sometimes  on  the  orbit.  When  it  encroaches 
seriously  on  the  temporal  fossa,  it  interferes  with  the 
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perfect  play  of  tlie  temporal  muscles,  leads  to  partial 
stiffness,  fibrous  anchylosis,  etc.  A  more  serious  trou- 
ble, however,  is  when  it  is  displaced  so  as  to  press  into 
the  orbit,  in  which  case  it  sometimes  protrudes  the  eye, 
destroys  the  exact  axis  of  vision,  leads  to  quite  serious 
deformity,  and,  of  course,  a  lasting  deformity,  unless  it 
is  relieved. 

Now  the  majority  of  these  cases  of  fracture  of  the 
malar  bone  are  simple  fractures.  Most  of  them  are 
very  slightly  displaced ;  and  if  they  are  so,  if  they  do 
not  encroach  on  the  temporal  fossa  or  upon  the  orbit 
seriously,  it  is  questionable  whether  it  is  wise  to  do 
anything  at  all  to  try  to  restore  the  fragment  to  its 
normal  position.  Unless  the  depression  is  very  great, 
the  subsequent  deformity  will  be  but  slight.  If,  on  the 
other  hand,  the  temporal  fossa  or  orbital  fossa  is  seri- 
ously encroached  upon,  then,  although  the  fracture  of 
the  malar  bone  is  simple,  it  demands  some  radical  treat- 
ment to  get  the  bone  back  into  place.  There  is  noth- 
ing w^e  can  get  hold  of.  There  is  no  way  to  get  it  back 
into  place,  except  by  making  a  compound  opening  and 
prying  it  up  into  position.  This  can  be  done  by  making 
an  opening  below  the  malar  bone,  or  by  using  a  gimlet. 
This  measure  is  practicable  and  proper  in  cases  of 
marked  depression  ;  but  in  the  simpler  cases,  without 
any  compound  opening  and  without  any  very  great  de- 
pression, it  is  probably  as  well  to  let  the  parts  alone. 

When  the  fracture  involves  the  external  orbital  plate, 
it  is  somewhat  more  conspicuous,  and  therefore  it  can 
be  easier  manipulated  and  pressed  up  in  place  than 
where  the  bulk  of  the  fat  of  the  cheek  lies  over  and 
around  the  bone. 

Fracture  of  the  Upper  Jaw.  — Fractures  of  the  upper 
jaw  occur  usually  in  consequence  of  direct  blows  with 
timbers,  or  bricks,  or  stones,  or  from  a  railroad  accident. 
They  are  always  compound  into  the  mouth  and  nose. 
They  may  also  be  compound  through  the  skin,  and  they 
may  not.  The  position  of  displacement  is  always  down- 
wards and  backwards  ;  inasmuch  as  the  blow  is  received 


134  LECTURES  ON  SURGERY. 

somewhere  upon  the  upper  jaw,  it  gives  way  usually 
across  the  nasal  process  and  just  below  the  antrum,  be- 
low the  zygoma,  and  this  fragment  is  driven  back  and 
down  into  the  nose  and  throat.  Occasionally  double 
fracture  occurs,  that  is,  a  blow  is  received  in  such  a 
way  that  the  arch  is  broken  entirely  across  below  the 
malar  bone,  depressing  both  superior  maxillary  bones 
backwards  towards  the  nose  and  throat. 

Double  fracture  of  the  upper  jaw  is  an  extremely 
serious  injury,  and  in  about  sixteen  per  cent,  of  the 
cases,  or  perhaps  more,  is  followed  by  a  fatal  result. 
Single  fracture  of  the  upper  jaw  is  almost  always  re- 
covered from.  The  reasons  of  the  fatality  are  ha3mor- 
rhage,  erysipelas,  which  is  very  apt  to  supervene,  and 
septic  absorption,  which  is  also  quite  apt  to  occur  on 
account  of  the  numerous  spaces  which  are  open  and 
broken  into,  and  the  collection  of  foul  secretions  which 
may  take  place,  and  thence  their  absorption  from  lym- 
phatics or  veins  followed  by  septic  symptoms.  Abscess, 
with  caries  and  necrosis,  is  also  a  quite  common 
sequence. 

Now,  the  superior  maxillary  bone  is  a  very  light 
bone.  It  is  built  out  into  certain  strong  bridges  where 
it  holds  the  teeth,  where  it  joins  the  nose;  but  it  con- 
tains the  antrum.  It  is  a  porous  open  bone  ;  it  contains 
a  very  delicate  process  called  the  palate  process,  which 
extends  back  over  the  upper  part  of  the  mouth.  When 
it  is  broken,  it  is  very  apt  to  be  chipped  into  a  good 
many  fragments,  so  it  is  almost  always  a  comminuted 
fracture  of  the  more  delicate  part  of  the  bone. 

Intimately  attached  to,  and  lined  as  it  is  everywhere, 
with  mucous  membrane,  very  many  of  these  comminuted 
fissures  and  breaks  become  compound  and  bleed  largely 
from  the  mucous  membrane,  and  are  also  somewhat 
difficult  of  repair  and  replacement.  The  teeth  also  are 
liable  to  become  loosened  and  displaced.  It  is  rather 
a  wise  caution  not  to  attempt  to  draw  any  tooth  which 
is  at  all  firm  in  this  fracture,  inasmuch  as  we  usually 
render  the  fracture  a  great  deal  more  complete  and 
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disastrous  in  the  effort  to  extract  the  tooth.  The  teeth 
should  be  carefully  pressed  back  into  the  sockets,  and 
we  should  make  an  endeavor  to  restore  the  parts  to 
place. 

Another  important  point  is  this,  that  no  fragment 
which  appears  to  be  quite  loose  and  comminuted 
should  be  removed.  A  mosaic  almost  of  fragments 
of  the  upper  jaw  will  reunite  and  form  a  very  respec- 
table roof  of  bone,  because  these  bones  are  very  thin, 
and  so  intimately  connected  with  the  mucous  mem- 
brane and  the  vessels  on  both  sides,  that  it  is  difficult  to 
destroy  their  vitality.  If  we  pick  away  the  fragments, 
we  shall  usually  break  the  mosaic,  and  make  a  deform- 
ity which  is  not  necessary. 

Do  not  try  to  draw  teeth  which  are  iirm.  Do  not 
pick  away  loose  fragments. 

How  shall  the  jaw  be  retained  in  place?  Fortu- 
nately, we  have  in  the  lower  jaw  the  natural  splint  to 
adjust  the  part.  Bandage  that  firmly  against  the  up- 
per. Where  there  is  a  large  lacerated  wound  across 
the  front  of  the  lip  and  below  the  nose,  leading  down 
to  the  fractured  surface,  then  we  have  a  very  good 
opportunity,  if  necessary,  to  drill  and  wire  at  some 
point,  and  hold  the  bone  very  firm ;  but  unless  there 
is  a  compound  opening,  it  is  not  always  wise  to  make 
a  wound,  and  usually  the  splint  of  the  lower  jaw  will 
prove  sufficient.  This  is  certainly  true  of  fracture  of 
one  superior  maxillary  bone.  In  fracture  of  both  su- 
perior maxillary  bones,  it  may  be  necessary  to  wire 
the  parts. 

In  these  cases  an  enormous  amount  of  tumefaction 
and  distress  occurs.  The  patient  is  constantly  chok- 
ing and  gurgling,  and  endeavors  to  expectorate,  swal- 
lows secretions,  loses  a  good  deal  of  blood,  collects  a 
great  deal  of  foul  matter  as  the  days  go  on,  and  is 
nourished  with  difficulty.  They  are  hard  cases  to 
nurse  and  take  care  of.  They  muU  be  fed  with  great 
care.  They  can  be  fed  sometimes  by  means  of  a  tea- 
spoon, sometimes  by  means  of  a  tube  or  soft  catheter 
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through  the  nose,  whereby  the  fluid  can  flow  down 
through  the  pharynx  to  the  stomach. 

The  external  parts  of  the  face  must  be  carefully 
watched,  and  every  source  of  irritation  removed. 
Tight  bandaging  is  to  be  avoided  on  account  of  the 
chance  of  oedema  terminating  in  abscess,  or  an  erysip- 
elatous inflammation  being  set  up. 

The  single  fractures  usually  do  well.  The  double 
fractures  are  usually  serious. 

Only  extreme  violence  can  give  rise  to  this  injury. 
In  ordinary  blows  received  from  the  fist,  the  upper 
jaw  rarely  gets  the  force  of  the  blow.  It  is  more  apt 
to  light  upon  the  lower  jaw  or  the  malar  bone.  The 
upper  jaw  is  almost  invariably  broken  by  accidents 
received  from  steam  power,  from  rapid  locomotion  or 
from  a  fall  from  buildings,  falling  from  a  height  — 
something  of  that  kind. 

Fracture  of  the  Lower  Jaw. — The  lower  jaw  is 
much  more  frequently  broken  than  the  upper.  It 
usually  gives  way  at  the  symphysis.  The  next  place 
of  weakness  in  breaking  is  opposite  the  inferior  dental 
foramen.  That  would  bring  the  line  of  break  down 
between  the  bicuspid  teeth.  That  is  a  favorite  place. 
The  symphysis  first ;  then  a  point  opposite  the  mental 
foramen  ;  and,  lastly,  the  ramus  or  the  junction  of  the 
ramus  and  body. 

It  must  be  obvious  that  the  easiest  case  to  treat  is 
fracture  at  the  symphysis.  But  little  displacement 
takes  place,  also,  because  a  double  set  of  muscles  at- 
tached into  either  half  of  the  bone  are  pulling  equally, 
and  there  is  not  much  to  draw  the  fragments  out  of 
place. 

If  the  teeth  remain  sound,  a  wire  can  be  passed 
across  them  and  twisted ;  and  usually  that  is  sutficient 
to  restore  the  contour  of  the  parts. 

The  fracture  through  the  mental  foramen  is  lia- 
ble to  a  good  deal  more  of  displacement,  because  we 
have  attached  to  one  of  the  fragments  all  the  hyoid 
group  of  muscles,  and  to  the  other  fragment  the  pull- 
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ing  action  of  the  masseters  and  the  rotating  action  of 
the  pterygoids. 

When  we  come  to  the  junction  of  the  ramus  and 
body,  the  case  is  a  great  deal  worse  ;  and  the  action 
of  the  external  pterygoid  muscle,  which  pulls  across, 
is  such  as  to  twist  the  ramus  far  away  from  contact 
with  the  body  of  the  bone. 

Fracture  of  the  symphysis  easy  to  treat ;  fracture 
at  the  mental  foramen  moderately  hard;  fracture  a 
the  ramus  extremely  hard  to  avoid  deformity. 

All  these  fractures  are  compound  in  the  mouth, 
They  break  through  the  gum,  through  the  alveolus, 
communicate  with  the  mouth,  do  not  necessarily  com- 
municate through  the  skin  with  the  external  air.  They 
are  compound  in  rather  a  worse  place  than  if  outside, 
because  it  is  very  ditficult  to  keep  the  parts  clean. 

Crepitus  can  be  got.  Deformity  is  always  present 
to  a  certain  degree  ;  and,  if  it  is  not  marked,  it  may 
be  recognized  by  looking  carefully  at  the  line  of  teeth, 
and  seeing  whether  they  match,  closing  the  jaw 
against  the  upper  jaw,  and  seeing  whether  the  natural 
lines  of  divisions  between  the  teeth  are  central,  or 
whether  those  on  the  lower  jaw  are  drawn  a  little  to 
one  side  of  the  true  line.  Then  by  lateral  deformity 
judged  in  that  way,  or  vertical  deformity,  we  can  al- 
ways recognize  the  presence  of  displacement  and  fract- 
ure, and  on  moving  the  jaw  we  can  get  crepitus  ;  so 
that  I  should  say  it  would  be  difficult  to  overlook  a 
fracture  of  the  lower  jaw  provided  any  one  made  even 
a  very  moderate  examination. 

It  is  easily  diagnosticated.  Unfortunately,  it  is  not 
so  easily  treated.  Its  powers  of  repair  are  very  great; 
and  the  lower  jaw  unites  (with  none,  or  but  slight, 
provisional  callus)  in  fourteen  to  twenty-one  days; 
most  of  them  in  fifteen  to  sixteen  days,  quite  firmly,  in 
spite  of  the  compound  connection  into  the  mouth. 

The  disasters  that  may  follow  this  injury  are  quite 
numerous:  displacement,  loss  of  teeth,  imperfect  res- 
toration of  the  line  of  the  jaw,  so  that   the  patient 
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never  afterwards  can  make  the  teeth  meet  evenly,  so 
that  they  meet  on  one  side  of  the  mouth,  and  do  not 
meet  but  leave  a  gap  between  the  teeth,  on  the  other 
side.  Abscess,  caries  and  necrosis  are  quite  common 
sequences  of  fracture  of  the  lower  jaw. 

Rarely  we  find  fracture  of  the  lower  jaw  double ; 
that  is,  we  find  two  breaks,  usually  on  the  same  side, 
but  a  separate  fragment  of  the  bone  broken  in  two 
places. 

We  must  be  very  much  on  our  guard  in  treating 
these  cases  to  be  sure  that  a  displaced  tooth  has  not 
got  dropped  in  and  lodged  between  the  fragments. 
This  has  occurred  and  been  overlooked  many  times, 
and  is  an  efficient  prevention  of  any  union,  the  tooth 
lying  as  a  foreign  body,  preventing  apposition  and 
union,  and  provoking  caries  of  the  jaw  and  discharge 
of  the  tooth.  You  must  count  the  teeth  and  look 
around  carefully  to  see  if  the  fragments  are  clean  and 
no  foreign  substances  lodged  between,  and  press  them 
in  place  and  hold  them  there.  If  the  patient  has  a 
good  set  of  teeth,  we  can  wire  across  with  a  silver 
wire,  and  draw  the  bone  pretty  thoroughly  together. 
This,  with  the  aid  of  setting  the  jaw  against  the  upper 
jaw,  and  bandaging  from  the  outside,  is  sometimes 
sufficient.  A  more  efficient  mode  is  to  take  a  cast  of 
the  lower  jaw  and  teeth  with  hot  gutta-percha,  which 
will  set  firmly  in  place.  In  that  way  there  may  be 
constructed  what  is  called  the  interdental  splint,  which 
fits  over  all  the  teeth,  and,  if  accurately  applied  and 
allowed  to  cool  while  the  jaw  is  held  in  place,  is  a 
perfect  splint.  In  addition  to  this,  it  is  easy  to  mould 
a  piece  of  gutta-percha  on  the  outside  to  make  an  ex- 
ternal splint,  and  between  these  two,  with  a  bandage, 
the  fragments  can  be  held  in  place. 

Some  have  gone  farther,  and  drilled  and  wired  to- 
gether the  two  splints,  the  internal  and  external  splint 
of  gutta-percha,  so  that  the  parts  should  be  held  to- 
gether. That,  however,  usually  is  not  necessary.  It 
is    difficult    to   feed    the    patient  with  this  splint  on. 
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They  must  be  fed  with  a  tube  through  the  corner  of 
the  mouth  or  through  the  nose.  We  have  the  conso- 
lation of  knowiutj  that,  if  we  can  hold  the  parts  in 
place  for  a  fortnight,  we  are  pretty  sure  of  union,  and 
the  confinement  of  the  patient  need  not  be  so  very  long. 

There  do  occur  cases  where  it  is  impossible  to  hold 
the  fragments  together.  Then,  rather  than  that  the 
patient  should  grow  up  with  a  crooked  and  misplaced 
jaw,  and  the  chance  of  non-union,  it  is  wiser  to  make 
a  compound  opening  on  the  outside,  to  scrape  bare  the 
bone  on  each  side  of  the  fracture  for  a  little  space, 
drill  and  wire,  and  draw  the  bone  firmly  in  contact. 
This  leads  to  perfect  and  bony  union.  It  is  followed 
by  slight  caries  around  the  site  of  the  wire-holes,  and 
after  union  has  taken  place,  and  we  desire  to  remove 
the  wires,  they  will  invariably  be  found  loose,  the  bone 
will  have  given  way  through  the  hole  that  has  been 
drilled,  the  wire  will  be  playing  backward  and  for- 
ward although  the  twist  is  still  on  it.  There  is  prac- 
tically no  difficulty  in  pushing  back  the  granulations 
and  untwisting  and  drawing  out  the  wire  after  union 
has  taken  place.  About  four  weeks  should  be  allowed 
for  this.  I  have  had  some  experience  in  wiring  the 
jaw,  after  making  sections  of  it  for  various  operations, 
and  I  have  invariably  found  good  union  to  result  at 
the  end  of  about  four  weeks.  Then  you  find  the  wires 
loose,  and  easily  withdraw  them,  and  healing  of  the 
wire-holes  usually  is  not  very  long  delayed. 

Mild  cases  can  be  treated  by  wiring  the  teeth.  More 
severe  cases  with  the  interdental  splint  and  external 
splint.  Severe  cases,  if  necessary,  by  wiring  the  bone 
itself,  but  that  is  rarely  necessary.  Bandages  holding 
the  lower  jaw  firmly  in  contact  with  the  upper  are 
indispensable,  and  the  patient  must  be  fed,  and  the 
parts  kept  as  clean  as  possible. 

It  is  surprising,  in  a  foul  cavity  like  the  mouth,  how 
rapidly  and  safely  repair  takes  place  in  many  cases 
without  the  occurrence  of  any  septic  consequences  that 
are  at  all  serious. 
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Fracture  of  the  Hyoid  Bone.  —  Once  in  a  while  the 
hyoid  bone  gets  broken.  It  can  hardly  be  broken  un- 
less in  a  violent  struggle,  when  it  is  broken  by  the 
hand  in  clutching  the  throat,  or  something  of  that  kind. 

The  patient  feels  a  good  deal  of  pain  and  distress  in 
swallowing  ;  the  hyoid  bone  giving  attachment  to  so 
many  of  the  muscles  which  move  the  jaw  and  throat, 
that  the  resulting  distress  is  a  good  deal. 

It  cannot  be  held  in  place  perhaps,  but  it  can  be  re- 
placed with  the  finger  in  the  mouth  far  down  in  the 
throat  and  the  hand  manipulating  outside ;  and  that  is 
the  best  that  can  be  done. 

It  is  not  a  serious  injury. 

Fracture  of  the  Thyroid  Cartilages  of  the  Larynx. 
—  Fracture  of  the  thyroid  cartilages  of  the  larynx  is 
produced  in  the  same  way  by  violence  directly  inflicted, 
usually  by  the  hand,  occasionally  by  the  patient  being 
run  over  by  some  light  vehicle,  by  a  light  wagon,  for 
instance,  which  passes  across  the  neck  and  breaks  and 
depresses  one  of  the  thyroid  cartilages. 

This  injury  is  usually  not  compound  ;  and  it  is  to  be 
diagnosticated  by  taking  hold  of  the  larynx  and  rub- 
bing it  from  side  to  side,  and  feeling  the  mobility  of 
one  part  as  compared  with  the  other,  by  a  sort  of  click 
and  rubbing  like  a  crepitus,  and  a  rapid  occurrence  in 
the  larynx  of  oedema  and  hoarseness.  It  may  lead  to 
such  oedema  of  the  glottis  as  occasionally  to  destroy 
life.  If,  then,  there  is  an  undoubted  fracture  of  the 
larynx  with  hoarseness  coming  on,  it  is  sometimes 
wiser  to  do  a  preliminary  tracheotomy  and  retain  the 
trachea  tube  a  few  days,  while  repair  can  take  place. 
If  the  displacement  is  not  easily  held  in  place,  it  is 
proper  to  make  an  incision,  drill  and  wire  the  two 
thyroid  cartilages,  and  treat  it  as  a  fractured  bone  with 
a  wire  passed  through  it.  This  will  hold  it  in  place. 
Union  will  occur.  The  trachea  tube  avoids  the  danger 
of  suffocation  by  oedema  of  the  glottis. 

Unfortunately,  it  is  not  so  safe  and  successful  to  wire 
cartilages   as   it  is   to  wire  bone.     Cartilage  does  not 
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tolerate  that  sort  of  interfereEce  so  well.  Cartilage 
is  a  poorly  nourished  structure,  ulcerates  easily,  and 
very  fretjuently  the  wires  that  are  passed  through  give 
rise  to  slight  suppuration  and  some  ulceration  of  the 
parts.  They  should  not,  therefore,  be  left  in  too  long. 
They  should  be  carefully  watched,  and  in  a  fortnight 
withdrawn,  union  having  taken  place. 

I  perhaps  should  have  said  a  word  more  about  fract- 
ure of  the  lower  jaw  at  the  ramus.  This  is  excessively 
difficult  to  treat,  and  unless  we  cut  down  upon  the 
parts,  and  wire  the  fragments  together,  it  is  practically 
impossible  ever  to  get  them  into  perfect  contact. 

This  cutting  down  and  wiring  the  parts  here  is  a 
much  more  serious  operation  than  doing  it  elsewhere. 
We  have  got  to  go  through  important  muscles,  and  the 
parotid  gland  and  its  vessels,  and  there  is  a  good  deal 
more  chance  of  abscess,  than  in  front.  Consequently, 
wiring  of  the  ramus  is  not  to  be  adopted  except  in  the 
extreme  case. 

What  happens  if  the  parts  do  not  get  in  perfect  con- 
tact? Practically,  that  there  is  overriding  and  dis- 
placement ;  there  is  almost  invariably  union.  The 
displacement  is  due  to  the  twist  of  the  pterygoids, 
the  other  fragment  being  drawn  violently  upwards  and 
backwards  by  the  action  of  the  masseter  muscle.  The 
temporal  pulls  the  upper  fragment  out  of  reach,  the 
external  pterygoid  twists  it  into  the  mouth,  and. 
meanwhile,  the  lower  fragment  is  drawn  backwards 
and  upwards  by  the  masseter. 

Fracture  of  the  Sternum.  —  The  sternum  is  usually 
described  as  being  made  up  of  three  pieces  :  manubrium 
or  handle,  a  body,  and  a  xiphoid  orensiform  cartilage. 
The  junction  of  the  upper  piece,  manubrium,  and  the 
body  is  always  opposite  the  insertion  of  the  second  rib  ; 
the  second  rib  is  inserted  into  this  notch.  Many  cases 
which  are  considered  fracture  of  the  sternum  are 
separation  at  that  joint.  That  is  the  place  where  the 
injury  usually  occurs,  opposite  the  second  rib.  Ex- 
treme violence  may  fracture  it  across  the  body,  in  the 
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middle,  of  course.  Separation  and  bending  of  the 
xiphoid  cartilage  may  occur  in  consequence  of  a  violent 
and  peculiar  blow  received  on  it,  either  by  the  fist  or 
falling  on  some  hard  substance,  and  occurs  at  the  junc- 
tion of  the  lower  piece  with  the  body. 

Now,  fractures  of  the  sternum  are  rare,  fortunately. 
They  occur  in  consequence  of  the  caviug-in  of  a  bank 
of  earth ;  once  in  a  while  in  wrestling  and  struggling 
by  the  pressure  of  the  weight  of  the  knee  on  the  breast- 
bone ;  occasionally  by  contre-coup.  Such  an  instance 
occurred  to  me  once,  where  the  patient  was  frescoing 
the  top  of  a  church  and  lying  in  a  sling.  The  rope 
gave  way ;  he  fell  and  broke  the  scapula  and  some  of 
the  ribs,  and  broke  the  sternum  by  the  transmitted 
force,  apparently. 

In  very  feeble  old  people  it  is  well  known  that  a  sort 
of  fatty  degeneration  of  the  bones  of  the  thorax  takes 
place,  and  spontaneous  fracture  of  a  rib  from  cough- 
ing is  occasionally  an  actual  occurrence ;  so  also,  it  is 
said,  that  sometimes  the  sternum  has  been  broken  in  a 
violent  fit  of  coughing;  but  at  the  best  the  accident  is 
rare. 

The  displacement  is  of  the  lower  fragment  backwards 
and  inwards,  with  the  upper  fragment  overriding  it,  as 
a  rule.  The  bone  is  so  superficial  that  the  deformity 
can  be  traced  as  a  marked  line.  The  bone  rides  up 
into  place  with  a  snap  which  gives  crepitus  when  the 
patient  breathes,  and  then  drops  down  again. 

The  consequences  of  the  accident  are  described  as 
sometimes  serious.  I  have  never  seen  any  serious 
consequence  myself,  but  one  can  conceive  of  it.  The 
mediastinum  and  pericardium  are  in  direct  relation 
with  the  sternum;  and  inflammation  may  be  set  up 
inside  and  behind  the  bone,  resulting  either  in  medias- 
tinal abscess,  pericarditis,  or  limited  pleurisy. 

The  diagnosis  is  not  difficult. 

The  treatment  is  difficult ;  for  it  is  hard  to  see  how 
we  can  get  hold  of  this  bone  and  spring  it  back  into 
place.     Usually  the  patient  sets  the  bone  himself,  and 


LECTURES  ON  SURGERY.  143 

if  he  is  laid  on  the  back  with  the  shoulders  throwa 
back  and  arms  held,  and  encouraged  to  make  two  or 
three  strong  inspiratory  efforts,  he  generally  brings 
the  broken  fragment  up  into  place.  When  this  does 
not  occur  and  the  depression  is  considerable,  it  is  im- 
portant to  bring  it  back  into  place ;  and  this  can  be 
done  with  comparative  safety  by  making  a  small  open- 
ing over  the  fragment,  putting  in  a  gimlet  or  drill  and 
pulling  the  bone  up  into  place,  and  closing  the  wound 
and  letting  it  heal. 

The  only  fracture  of  the  sternum  so-called,  which 
gives  rise  to  severe  and  immediate  symptoms,  is  the 
separation  of  the  ensiform  or  xiphoid  cartilage  below, 
which  occasionally  gets  bent-in  in  such  a  way  as  to 
compress  the  diaphragm,  and  give  rise  to  very  painful 
spasm  and  distress  in  breathing,  pressure  on  the  solar 
plexus,  etc. 

In  that  case  we  are  hastily  to  cut  down  and  pull  the 
bone  back  into  place,  if  necessary. 

I  do  not  know  that  any  particular  treatment  would 
be  of  use  in  the  subsequent  care  of  the  fractured  ster- 
num except  to  apply  perhaps  a  light  thoracic  belt, 
which  can  be  laced  around  the  body,  the  patient  forced 
to  lie  in  bed  a  week  or  ten  days,  kept  quiet  on  the 
back,  and  kept  from  turning  or  moving.  Opiates  prob- 
ably would  be  a  great  addition  to  prevent  the  chance 
of  sneezing  or  coughing  or  rapid  breathing. 

Union  takes  place  promptly ;  and  I  believe  such  a 
thing  as  non-union  is  practically  unknown. 

Fracture  of  the  Clavicle.  —  The  collar-bone  is  very 
frequently  broken.  It  is  a  buttress,  holds  the  arm  off. 
It  is  the  only  thing  that  connects  the  arm  by  bone  with 
the  thorax. 

Blows  received  on  the  shoulder  are  transmitted 
along  the  collar-bone  and  are  liable  to  break  it ;  so  that 
a  fall  on  the  shoulder  in  a  young  child  is  almost  always 
followed  by  fractured  clavicle  ;  and  a  direct  blow  on 
the  clavicle  is  a  ready  means  of  breaking  it,  because  it 
is  so  exposed.     It  is,  however,  a  very  strong  bone.    If 
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you  have  ever  had  occasion  to  saw  it,  you  know  how 
strong  it  is.  It  possesses  great  power  of  repair.  It 
will  mend  without  treatment ;  it  will  mend  rapidly 
with  treatment,  —  and  union  takes  place  in  from  one 
to  three  weeks.  It  will  mend  in  little  children  and 
babes  without  any  treatment  at  all,  not  always  without 
displacement  and  deformity,  however.  Usually  where 
the  bone  is  broken  near  its  middle,  the  full  width  of 
the  shoulder  as  compared  with  the  other  side  is  not 
perfectly  restored.  The  patient  is  always  a  little  more 
narrow  on  this  side  than  on  the  other.  Those  whom 
I  have  questioned,  and  the  common  opinion  seems  to 
be  also,  that  the  strong  and  laboring  man  who  uses  his 
arm  with  vigor  after  the  break  is  solid,  has  as  much 
strength  as  ever,  and  does  not  miss  the  quarter-inch  or 
more  of  loss  of  width. 

Now  the  collar-bone  is  tied  down  at  the  two  ends 
by  a  strong  ligament,  here  to  the  first  rib  and  there  to 
the  coracoid  process.  Fractures  which  take  place  at 
either  end,  within  the  fibres  of  these  ligaments,  are 
not  accompanied  by  displacement ;  no  deformity  is 
produced.  Crepitus  can  only  be  elicited  by  taking 
the  arm  and  manipulating  it  around  so  as  to  move  the 
centre  of  the  collar-bone. 

Obviously  no  treatment  is  required  in  such  case  ex- 
cept to  keep  the  parts  still.  They  cannot  be  much 
displaced,  but  you  do  not  want  them  turned  about  by 
the  motions  of  the  arm ;  so  you  put  the  arm  in  a  sling, 
and  perhaps  a  light  bandage  on,  and  hold  it  still.  The 
fragments  are  held  in  place,  and  union  promptly  occurs. 

In  little  children  with  broken  collar-bone  without 
treatment,  union  will  take  place  in  ten  days,  as  a  rule  ; 
and  in  babies  it  takes  place  in  a  week.  In  the  adult 
it  takes  about  three  weeks. 

When  we  come  to  the  junction  of  the  outer  third 
with  the  inner  two-thirds,  that  is  the  favorite  seat  of 
fracture ;  and  there  the  majority  of  the  cases  of  break 
occur.  Displacement  there  is  extreme.  The  weight 
of  the  shoulder   pulls  the   outer   end  down,   so  that  it 
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droops  down  and  in  towards  the  thorax  ;  meanwhile 
the  attachment  of  the  sterao-mastoid  pulls  the  other 
fragment  up,  and  they  are  always  shot  by  each  other 
to  a  very  marked  degree.  Meanwhile,  the  position  of 
the  patient  is  quite  characteristic  and  peculiar.  The 
shoulder  droops,  drops  in  so  that  it  is  less  wide;  and 
the  patient  instinctively  supports  his  arm  and  elbow  to 
give  freedom  from  the  pain. 

The  obvious  indications  of  treatment  are  to  try  to 
get  the  parts  together  into  their  natural  position  by 
raising  the  shoulder,  pressing  it  upwards  and  drawing 
the  elbow  back,  putting  a  pad  in  the  axilla,  forcing  it 
backwards  and  upwards,  and  havinoj  the  elbow  well 
confined  to  hold  the  parts  in  place.  Without  apparatus 
the  bone  can  be  restored  to  place,  and  will  stay  there 
if  the  patient  is  put  in  a  certain  position.  That  posi- 
tion is  lying  directly  on  the  back  without  much  of  a 
pillow,  the  shoulders  flat  on  the  bed,  the  elbow  bent, 
and  the  arm  fastened  to  the  side.  In  that  way  the 
fragment  will  fall  into  very  good  position  and  stay 
there  without  apparatus,  as  long  as  the  patient  avoids 
lifting  the  head,  or  turning.  In  this  way  most  of  the 
deformity  from  this  injury  can  be  avoided;  but  in  all 
ordinary  cases  of  fracture  of  the  collar-bone  at  this 
point  the  subsequent  deformity  is  something,  and  a 
perfect  outline  of  the  collar-bone  after  a  fracture  there 
is  almost  unknown  ;  so  that  the  patient  should  be  made 
to  understand  that  the  shoulder  will  be  a  little  nar- 
rower, that  there  will  be  a  slight  bunch  at  the  seat  of 
the  fracture,  but  that  the  arm  will  be  as  useful  and 
strong  as  ever. 

In  the  case  of  young  females,  where  it  is  very  de- 
sirable that  the  perfect  contour  of  the  neck  shall  be 
restored,  if  they  will  submit  to  a  fortnight's  confine- 
ment on  the  back,  it  will  give  a  better  result  than  any- 
thing else,  and  diminish  the  amount  of  subsequent 
bunching  up  and  deformity  in  the  outline  of  the  neck. 

This  fracture  in  children  unites  in  all  sorts  of  ways, 
with  and  without  treatment.     They  always  have  de- 
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formity,  a  bunch ;  but,  as  a  rule,  as  the  child  grows  up 
this  callus  diminishes,  rounds  off,  absorbs,  disappears, 
and  the  child  shows  very  little  deformity  after  it  reaches 
adult  life.  Not  so  the  fractures  that  occur  in  people 
who  have  passed  the  age  of  fifteen  or  sixteen  years. 
In  them  the  deformity  is  permanent. 

Cases  occur,  rarely,  in  which  disastrous  results  are 
said  to  have  followed  the  occurrence  of  great  deformity 
from  there  being  set  up  about  the  part  a  tendency  to 
form  osteophytes  upon  the  under  surface,  which  press 
upon  the  vein,  and  give  rise  to  subsequent  pain,  oedema 
and  paralysis.  Such  cases  are  not  very  common,  but 
they  have  occurred ;  and  it  is  well  to  remember  them 
in  order  that,  if  such  a  case  should  occur,  we  could 
assure  the  patient  it  could  not  be  the  fault  of  the 
physician,  but  one  of  those  vagaries  of  nature  that  we 
have  no  means  of  controlling. 

In  little  children  fracture  of  the  collar-bone  can  be 
perfectly  treated  by  merely  confining  the  arm  to  the 
side.  In  the  baby  the  body  and  arm  can  very  well  be 
sewed  up  in  a  pillow  case.  In  the  older  child  the 
double  bandage  can  be  applied ;  but  when  we  come  to 
the  period  of  twelve  or  fifteen  or  beyond,  where  de- 
formity and  overlapping  is  considerable,  we  have  got 
to  put  on  a  more  complicated  apparatus,  if  the  patient 
is  going  to  walk  about.  The  axillary  pad  is  very  im- 
portant to  lift  the  shoulder  and  to  restore  the  width  ; 
then  draw  back  the  collar-bone,  push  back  the  arm  and 
hold  the  elbow  back  towards  the  loins. 

This  is  accomplished  in  a  great  many  ways.  Fox's 
apparatus  is  perhaps  as  comfortable  as  any.  Dr.  Sayre 
introduced  a  treatment  by  strips  of  plaster.  The 
Velpeau  bandage  sometimes  does  pretty  well.  Strap- 
ping the  elbow  back  is  an  important  assistance.  Noth- 
ing can  be  done,  so  far  as  I  have  observed,  by  pressure 
on  the  collar-bone  itself.  You  do  not  want  any  press- 
ure on  the  outer  fragment,  you  want  to  keep  that  up ; 
and  the  only  way  you  could  overcome  the  tendency  to 
displacement  of  the  inner  fragment  would  be  to  divide 
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the  clavicular  belly  of  the  sterno-mastoid  muscle. 
That  is  not  to  be  thought  of  except  in  extreme  cases 
where  no  other  means  would  avail. 

This  bone  generally  breaks  at  the  junction  of  its 
outer  third  and  its  middle  third.  The  fragments  al- 
ways overlap.  The  inner  fragment  rides  upwards  and 
backwards.  The  shoulder  droops.  The  width  of  the 
shoulder  is  permanently  diminished  afterwards.  Union 
takes  place  promptly  ;  always  with  deformity.  The 
amount  of  deformity  may  be  regulated  a  good  deal  by 
care,  by  apparatus,  by  the  amount  of  confinement  that 
the  patient  will  endure.  The  subsequent  utility  of  the 
arm  is  about  as  good  as  ever.  If  the  fracture  occurs  at 
a  young  age,  deformity  will  be  smoothed  off  and  melt 
away.     ]f  it  occurs  at  an  older  aa^e,  it  is  permanent. 

Fracture  of  the  Scapula.  —  The  scapula  may  be 
broken  across  the  infraspinous  fossa,  may  be  broken 
at  the  acromion  process  (that  is  a  very  common  place), 
may  be  broken  rarely  at  the  coracoid  process;  and,  it 
is  said,  may  be  occasionally  broken  at  the  neck,  by  the 
neck  meaning  the  constricted  part,  behind  the  glenoid 
cavity  where  the  head  of  the  humerus  rests. 

The  common  fracture  is  across  the  lower  part  of  the 
bone,  usually  inflicted  by  direct  violence,  as  a  blow  or 
fall  upon  the  back  ;  generally  it  is  broken  in  an  oblique 
direction,  and  the  deformity  is  considerable  on  account 
of  the  varied  attachment  of  the  scapular  muscles. 
Strap  with  plaster,  and  confine  the  arm  to  the  side, 
about  four  weeks.  Fracture  of  the  acromion  is 
treated  by  raising  the  elbow  and  forearm,  and  confin- 
ing the  arm  to  the  side. 

The  coracoid  process  is  the  next  in  order  of  fre- 
quency. If  you  remember  the  extreme  strength  and 
the  various  attachments  of  the  ligaments  which  fasten 
the  collar-bone  and  the  acromion  and  the  coracoid,  and 
which  are  inelastic  firm  masses  of  fibres,  you  see  when 
the  coracoid  process  gets  accidentally  broken  there  can 
be  but  very  little  displacement.  The  ligaments  would 
probably  resist  more  violence  than  the  bone  itself.    As 
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a  rule,  the  reason  why  a  fracture  of  the  coracoid  process 
is  notoriously  rather  hard  to  detect  is  the  fact  that  it 
is  not  drawn  much  out  of  place,  and  is  so  situated  that 
it  cannot  very  well  make  any  deformity.  You  do  not 
see  anything  of  the  broken  coracoid  until  you  hunt  for 
it  and  find  it,  except  possibly  a  bruise.  You  examine 
over  the  tops  of  the  two  shoulders  and  try  every  ma- 
nipulation of  the  arm,  and  test  for  every  point,  as  the 
collar-bone,  acromion,  humerus,  etc.,  and  still  you  are 
conscious  that  there  is  a  crepitus  somewhere,  but  you 
cannot  locate  it;  and  finally  you  find  it  in  the  coracoid 
process ;  and  once  having  found  it,  you  can  reduce  it 
quite  readily.  It  being  not  much  displaced,  there  is 
not  much  setting  of  the  bone  to  be  done. 

The  only  treatment  is  to  prevent  motion.  The  mus- 
cles which  are  attached  are  the  pectoralis  minor  and 
the  coraco-brachialis.  To  put  a  pad  in  the  axilla  would 
be  poor  treatment,  for  it  would  press  up  the  fibres  of 
the  coraco  brachialis  and  probably  displace  the  frag- 
ments. In  order  to  relax  the  parts  as  much  as  pos- 
sible, put  it  into  the  Velpeau  position  or  bandage,  in 
which  the  hand  is  put  on  the  opposite  shoulder. 

It  is  a  long  treatment  —  four  to  six  weeks.  It  is 
slow  to  join.  If  it  is  not  recognized  and  treated,  it 
remains  ununited  and  gives  rise  to  constant  grinding, 
neuralgic  pain  and  troubles  resembling  rheumatic  ar- 
thritis, for  a  long  while  afterwards.  This  is  a  fracture 
which  is  occasionally  overlooked,  and  that  is  the  result. 

The  diagnosis  once  made,  you  have  a  reason  to  give 
why  the  treatment  should  be  long  and  exacting ;  and 
then  the  patient  must  begin  to  exercise  the  pectoralis 
muscle  and  the  coraco-brachialis  with  a  good  deal  of 
caution,  for  some  time  to  come. 

Now  the  remaining  fracture  of  the  scapula  is  so  rare 
that  some  authors  deny  its  existence ;  and  it  depends 
a  good  deal,  I  think,  upon  how  we  consider  it,  whether 
we  can  admit  it.  If  we  mean  by  a  fracture  here  of 
the  glenoid  cavity  simply  a  stellate  series  of  cracks,  I 
have  no  doubt  they  occasionally  occur.     Experience 
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and  sections  have  proved  that  they  occur  also  at  the 
end  of  the  radius  ;  a  violent  fall  upon  the  end  occasion- 
ally forcing  the  bone  to  give  way  where  its  weak 
part  is,  drives  these  bones  of  the  carpus  up  against  the 
radius  and  chips  it  and  cracks  it.  The  same  thing 
occurs  undoubtedly  in  the  glenoid  cavity  ;  and  that 
is  an  injury  without  any  visible  displacement,  and 
with  no  symptoms  except  lameness.  Given  a  lame 
shoulder,  where  you  can  detect  no  deformity  and  no 
displacement,  where  there  is  some  obstinate  fact  behind 
which  seems  to  prevent  its  moving  with  ease,  or  get- 
ting well,  then  you  may  suspect  a  crack  of  the  socket. 
That,  I  have  no  doubt,  occurs,  especially  in  old 
people.  But  the  other,  true  fracture  of  the  neck,  it 
seems  almost  impossible  should  occur.  What  is  to 
break  that  off  except  the  extreme  violence  of  a  lacer- 
ated compound  fracture,  or  something  of  that  kind? 
By  the  ordinary  injury  this  must  be  very  hard  to  de- 
tach. In  the  first  place,  it  is  a  solid  bone,  no 
epiphysis ;  it  is  extremely  thick  and  well  protected. 
If  a  fracture  exists,  it  is  excessively  rare  and  could  be 
diagnosticated  only  from  the  fact  that  the  shoulder 
would  drop,  and  when  replaced  would  drop  again,  be- 
cause the  socket  itself  would  drop  with  it. 

The  treatment  would  be  just  the  same  as  to  reduce 
a  dislocation,  and  to  reduce  fracture  of  the  anatomical 
neck. 

Stellate  fracture  is  not  very  uncommon.  Fracture 
of  the  infra-spinous  fossa  is  the  common  thing.  Sepa- 
ration of  the  acromion  is  the  next.  Fracture  of  the 
coracoid  process  is  rare,  and  true  fracture  of  the  neck 
is  almost  unheard  of.  All  fractures  of  the  scapula, 
then,  are  easily  treated.  The  one  that  requires  the 
longest  time,  of  the  ordinary  ones,  is  fracture  of  the 
coracoid  process. 

Fracture  of  the  Ribs.  —  Nature  has  protected  the 
upper  ribs  so  much  that  they  are  very  rarely  broken, 
especially  the  first  rib.  Fracture  of  this  rib  is  ex- 
tremely rare ;  and,  as  yoia  see,  it  can  hardly  be  got  at 
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unless  the  collar-bone  is  broken  first,  and  even  then  it 
must  be  a  -very  peculiar  force  to  reach  it. 

The  second  rib,  again,  is  very  thoroughly  and  largely 
covered  in  by  the  pectoralis  muscles.  So  is  the  third ; 
the  fourth,  fifth,  sixth  and  seventh  are  those  most  ex- 
posed to  fracture,  first,  because  they  are  more  super- 
ficial, and  second,  because  they  are  pretty  firmly  at- 
tached at  both  ends,  whereas  the  lower  two  or  three 
ribs,  which  are  loosely  attached  to  the  sternum,  the 
eighth  and  ninth,  and  the  eleventh  and  twelfth,  which 
are  floating,  are  much  more  likely  to  yield  to  a  blow 
without  cracking ;  so  the  fourth,  fifth,  sixth,  seventh 
and  perhaps  eighth  are  the  common  ribs  that  are 
broken. 

Then  as  to  place,  they  are  usually  broken  about  one- 
half  way  between  the  angle  and  the  sternum,  on  the 
side  of  the  thorax ;  that  is  the  usual  place.  It  is  rare 
that  two  ribs  are  broken  ;  one  rib  usually.  It  must 
be  by  a  fall  on  some  singularly  well-arranged  point  to 
break  two  ribs  —  a  peculiar  fall  on  the  corner  of  a  step, 
or  on  the  edge  of  a  curb-stone. 

Ribs  are  quite  frequently  broken  by  the  shafts  of 
passing  vehicles  when  persons  are  struck  or  run  over. 
That  is  quite  a  common  cause.  A  blow  by  the  fist  is 
a  rare  cause,  however.  Once  in  a  while  in  a  feeble 
old  person —  I  have  known  one  or  two  cases  —  a  rib 
has  been  broken  by  coughing.  In  the  healthy  person, 
however,  the  rib  resists  a  good  deal,  and  has  to  have  a 
sharp  peculiar  blow  to  break  it.  It  is  not  likely  to  be 
broken  where  it  floats,  and  therefore  it.  is  the  fourth, 
fifth,  sixth  and  seventh,  that  usually  give  way. 

Fractured  rib  in  the  female  under  the  mamma,  or 
in  the  fat  male,  is  hard  to  get  at,  hard  to  detect.  In 
the  average  person,  who  is  not  stout,  the  ribs  can 
be  thrown  out  into  sight  pretty  well  by  getting  the 
patient  to  lean  over  or  getting  the  arm  up,  then  by 
inspiration  you  can  diagnosticate  the  fracture  easily ; 
but  under  the  large  mamma  it  is  sometimes  quite 
difficult. 
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The  most  marked  and  peculiar  symptom  is  an  acute, 
fixed,  stabbing  pain  on  inspiration  which  is  very  strictly 
located  in  one  little  point.  Thousands  of  people  fall 
and  bruise  themselves  and  have  pain  in  the  side,  and 
think  they  have  broken  ribs.  You  may  think  so  also. 
You  investigate  to  see,  and  you  find  that  they  cannot 
locate  the  pain  in  any  spot  smaller  than  the  palm 
of  the  hand.  It  hurts  here  and  there  and  all  around, 
an  area  as  large  as  the  palm  of  the  hand.  You  must 
not  either  be  deceived  by  a  strictly  localized  pain  ; 
because  certain  acute  diseases  give  rise  to  very  acute 
pain  about  the  rib.  And  if  in  any  case  you  are  in 
great  doubt,  it  is  wiser  to  look  at  the  surface  of  the 
skin  to  see  if  that  is  healthy,  or  whether  that  is  the  seat 
of  any  trouble  which  may  give  rise  to  the  pain.  A 
female  may  have  a  slight  blow,  apparently  not  violent 
enough  to  break  a  rib,  but  followed  by  intolerable  pain. 
Such  cases  will  be  found  occasionally  to  be  due  to  the 
earlier  stages  of  herpes  zoster,  which  is  intensely  pain- 
ful ;  and  if  you  can  find  three  or  four  of  these  vesicles 
beginning  to  break  out,  the  next  day  you  will  see 
plenty,  going  round  from  the  sternum  to  the  vertebrae : 
and  the  diagnosis  is  established.  Of  course,  that  is 
not  very  often  a  cause  of  deception,  but  it  may  be.  I 
would  urge  upon  you  in  examining  for  broken  ribs  to 
see  the  naked  skin,  if  possible.  Make  the  patient 
locate  the  pain  ;  put  the  finger  on  it,  and  see  if  they 
can  bring  it  down  to  a  point  within  an  inch.  If  they 
can,  then  you  become  very  suspicious. 

Now  we  diagnosticate  broken  rib  in  the  most  accu- 
rate way  by  feeling  crepitus,  but  the  crepitus  is  very 
slight,  more  slight  than  that  of  most  other  fractures  ; 
and  with  firm  pressure  upon  the  chest  with  the  hand 
you  often  fail  to  detect  it.  Having  located  what  you 
consider  the  doubtful  point,  it  is  best  to  make  very 
light  pressure  with  one  or  two  fingers,  and  then  if  you 
can  induce  the  patient  to  cough,  that  often  will  give 
you  the  characteristic  snap  under  the  fiuger,  which 
once  heard  is  enough.     The  stethoscope  is  sometimes 


152  LECTURES  ON  SURGERY. 

used,  and  may  enable  you  to  hear  crepitus.  A  per- 
fectly localized,  stabbing,  fixed  pain,  produced  by  in- 
spiration ;  the  history  of  an  injury  ;  crepitus,  of  course, 
if  you  can  get  it.  Other  symptoms  come  on  later 
which  are  very  marked ;  such,  for  instance,  as  a  slight 
attack  of  pleurisy,  cough  and,  particularly,  emphysema ; 
if  you  have  a  little  bubbling  of  air  under  the  skin,  with 
no  wound  of  the  skin,  you  surely  have  got  a  fracture 
of  the  rib,  nothing  else. 

Broken  ribs,  if  untreated,  will  finally  unite  of  them- 
selves;  but  remain  a  long  while  loose  and  uncom- 
fortable. If  treated,  they  unite  promptly,  gener- 
ally in  about  three  weeks,  certainly  in  four,  without 
much  callus  and  without  much  deformity.  The  patient 
is  more  comfortable,  if  allowed  to  sit  up.  There  is  no 
particular  reason  to  keep  him  constantly  lying  down. 
Inasmuch  as  the  sitting  up  in  bed  is  a  very  tiresome 
performance,  it  is  best  to  let  him  have  a  large  chair, 
and  sit-in  some  quiet  spot  where  he  can  adjust  him- 
self. Strict  orders,  however,  must  be  given  that 
the  patient  with  fractured  rib  must  not  be  allowed  to 
go  out  of  doors,  because  in  the  simplest  case  we  have 
the  great  risk  of  pleurisy  ensuing;  and  pleurisy,  of 
course,  means  acute  pleurisy  followed  by  cough,  rapid 
breathing,  shaking  up  of  the  fracture,  delaying  the 
union,  possibly  a  serous  effusion  terminating  in  a  puru- 
lent one,  so  that  we  may  have  no  end  of  troubles  aris- 
ing from  this  simple  cause.  A  patient  may  be  allowed 
a  good  deal  of  latitude  and  liberty  in  a  warm  room, 
but  should  not  be  allowed  to  go  out  of  doors. 

Treatment  consists  in  holding  the  ribs  still  by  com- 
pressing the  thorax  with  strips  of  plaster.  If  but  one 
rib  is  broken,  sometimes  it  is  sufficient  to  encircle  one- 
half  of  the  thorax  with  plaster.  If  there  is  a  fracture 
of  several  ribs,  or  if  it  is  not  held  still  and  easy,  it  is 
best  to  put  the  plaster  all  the  way  around,  and  girdle 
him  with  strips  high  up  on  the  neck  and  down  to  the 
ensiform  cartilage.  Hold  the  thorax  still  and  let  the 
patient  breathe  with  the  diaphragm,  and  the  comfort 
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afforded  by  this  treatmeut  is  immense.  He  ceases  to 
feel  the  pain,  ceases  to  hear  the  clicking  of  the  broken 
rib,  he  can  turn  over  with  an  ease  he  could  not  do  be- 
fore. The  rubber  adhesive  plaster,  spread  on  very 
strong  cloth,  is  the  best ;  and  may  be  cut  in  strips  about 
an  inch  and  a  half  wide  and  of  a  length  to  encircle 
the  chest;  or  to  reach  only  from  the  sternum  to  the 
vertebrae  ;  and  strip  after  strip  should  be  put  on,  pretty 
tightly. 

Now  comes  another  point,  which  is  quite  important. 
If  you  are  going  to  keep  the  rib  perfectly  still,  you 
have  got  to  immobilize  the  arm ;  otherwise  you  defeat 
your  object.  The  scapular  and  pectoral  muscles  and 
the  latissimus  dorsi  all  are  attached  to  the  arm ;  and 
any  motion  of  them  is  pulling  on  some  portion  of  the 
broken  rib  ;  consequently  the  rib  must  be  bound  with 
plaster,  then  the  arm  must  be  firmly  confined  to  the 
side  by  a  bandage  and  by  a  sling  over  the  shoulder, 
the  patient  being  kept  exactly  in  this  position.  Thus 
being  kept  perfectly  still,  he  can  get  up  or  sit  down 
with  freedom  and  more  comfort  than  to  be  kept  lying 
on  the  back. 

Emphysema,  as  a  rule,  does  not  require  any  treat- 
ment. If  excessive,  it  may  be  punctured,  though  the 
relief  afforded  is  questionable.  It  absorbs  generally 
with  rapidity.  We  are  speaking  now  of  simple  fract- 
ure of  the  rib.  Compound  fracture  of  the  rib,  of  course, 
would  require  more  radical  treatment  in  the  way  of 
washing  out  the  cavity,  taking  out  fragments  of  bone, 
etc.  Simple  fracture  of  the  rib  is  a  very  common  ac- 
cident, and  happens  especially  to  middle-aged  and 
elderly  people.  Naturally  in  advanced  age,  the  ribs, 
which  are  never  very  strong  bones,  become  more 
brittle,  and  are  quite  apt  to  be  broken. 

Almost  all  cases,  if  treated  judiciously,  make  a  good 
recovery.  One  can  conceive  of  a  fractured  rib  in  an 
old  person  injudiciously  treated;  as,  if  one  insisted  on 
keeping  him  llat  on  his  back,  and  kept  him  absolutely 
still,  one  can  conceive  that  the  slight  irritation  of  the 
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pleura,  the  hypostatic  congestion,  etc.,  would  easily 
bring  on  a  pneumonia,  which  in  old  people  is  rapidly 
fatal. 

Make  a  diagnosis  with  gentleness ;  secure  the  parts 
with  firmness ;  keep  the  patient  warm,  and  in  one 
atmosphere ;  and  that  is  all. 
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IX. 


SPECIAL    FRACTURES. 


The  Humerus  has  a  great  variety  of  fractures.  The 
anatomical  neck,  so-called,  which  is  the  part  near  where 
the  capsule  is  attached  and  above  the  tuberosities,  and 
which  really  is  hardly  a  neck  at  all,  as  you  see,  is 
occasionally  separated.  This  fracture  is  usually  a 
fracture  of  advanced  age,  and  corresponds  very  much 
to  the  fracture  of  the  neck  of  the  thigh-bone  in  old 
people.  Like  that,  also,  it  is  occasionally  impacted,  so 
that  the  shaft  is  driven  up  into  the  head,  but  more 
frequently  it  is  a  complete  fracture. 

Going  down  the  bone  a  little  way,  we  find  the  line 
of  the  epiphysis,  which  includes  the  tuberosities,  that 
is  to  say,  it  is  below  the  tuberosities.  The  tuberosities 
and  the  anatomical  neck  and  the  head  are  above  the 
epiphysis.  The  epiphysis  unites  very  late.  In  this 
skeleton  the  line  of  the  epiphysis  is  very  sharp  still  ; 
and  it  is  quite  natural  that  frequently  that  should  give 
way  in  the  fracture,  so-called,  of  the  neck  of  the  hum- 
erus. Separation  of  the  epiphysis  is  practically  about 
the  same  thing  as  a  fracture  of  the  surgical  neck,  that 
is  to  say,  it  takes  place  within  a  fraction  of  an  inch  of 
the  same  locality ;  and  whether  or  not  the  epiphysis 
will  give  way  or,  the  surgical  neck  will  give  way,  de- 
pends on  the  age  of  the  patient.  lu  young  subjects, 
the  epiphysis  separates;  in  older  subjects,  the  neck 
breaks.  Then  these  two  are  combined  usually  under 
the  ordinary  name  of  fracture  of  the  surgical  neck. 
These  two  things  are  the  great  distinctions  then,  fract- 
ure of  the  anatomical  neck,  fracture  of  the  surgical 
neck.     By  fracture  of  the  anatomical  neck,  we  mean 
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the  line  of  insertion  of  the  capsule,  and  above  the  tu- 
berosities ;  by  fracture  of  the  surgical  neck,  we  mean 
the  neck  of  the  bone  where  the  shaft  comes  up  to  join 
the  head,  and  below  the  tuberosities ;  and  if  it  is  a 
very  young  subject,  it  will  probably  be  a  separation  of 
the  epiphysis.  We  find  also  this  marked  distinction, 
which  I  think  it  is  well  always  to  bear  in  mind:  and 
that  is  the  influence  on  the  location  of  the  injury  of 
the  age  of  the  patient,  —  a  young  person,  fracture  of 
the  surgical  neck ;  an  old  person,  fracture  of  the  an- 
atomical neck. 

Going  down  the  shaft  of  the  bone,  you  may  have 
fracture  anywhere  about  the  shaft  of  the  bone.  When 
we  come  towards  the  lower  end,  we  find  the  bone 
growing  very  thin,  broadening  out  into  the  two  con- 
dyles, and  there  at  the  points  opposite  the  olecranon 
and  coronoid  processes  being  extremely  thin,  and  in 
some  races,  and  in  occasional  specimens  in  our  own, 
being  perforated  there.  That  weakens  the  bone  a 
good  deal.  Fracture,  then,  across  the  shaft,  just  above 
the  condyles,  is  quite  common.  That  differs  from 
ordinary  fracture  of  the  shaft,  because  it  is  close  down 
to  the  line  of  the  articulation.  The  bone  gives  way 
through  this  thin  part,  and  breaks,  usually  obliquely ; 
and  it  is  called  transverse  fracture  of  the  shaft  of  the 
humerus  above  the  condyles.  It  is  this  fracture  which 
imitates,  and  is  so  often  mistaken  for,  dislocation  of 
the  forearm  backwards. 

When  we  come  to  the  very  end  of  the  bone,  we 
have  condyles  and  epicoudyles  ;  epicondyles  being  little 
minute  condyles  themselves.  The  inner  is  that  part 
of  the  internal  condyle  which  is  external  to  the  joint; 
the  external  epicondyle  is  the  ridge  which  runs  down 
with  the  insertions  of  the  extensor  muscles,  and  is  out- 
side the  articulation  of  the  bone  with  the  radius. 

The  internal  one  is  commonly  chipped  off  in  the 
falls  of  childhood.  They  separate  as  an  epiphysis  fre- 
quently. They  do  not  go  into  the  joint,  nothing  to  do 
with  the  joint.     They  are  not  very  important  injuries, 
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and  the  epicondyles  themselves  speedily  unite  again, 
and  ought  not  to  give  any  deformity  in  the  way  of 
stiffness  of  the  elbow-joint.  But  when  we  come  to 
the  true  coudyles,  which  include  the  articulating  sur- 
faces, a  fracture  of  the  inner  condyle  necessarily  comes 
down  through  the  surface  that  articulates  with  the 
ulna ;  and  when  it  is  broken  off  and  displaced  and 
drawn  aside  by  the  muscles,  it  necessarily  carries  the 
head  of  the  ulna  with  it,  and  makes  a  very  marked 
deformity.  That  is  true  fracture  of  the  internal  con- 
dyle. VVhen  it  breaks  and  is  drawn  aside,  the  olecranon 
is  dislocated  with  it,  and  the  joint  thrown  out  of  place. 
When  union  takes  place,  it  is  likely  to  take  place  with 
a  certain  amount  of  roughness  at  the  seat  of  the  fract- 
ure. The  perfect  smoothness  and  polish  of  the  joint 
may  be  restored  ;  but  a  stiff  elbow  is  more  or  less  prob- 
able, according  to  the  age  of  the  patient.  It  is  not 
necessary  to  have  it,  as  a  rule,  until  the  age  of  puberty  ; 
but  after  the  age  of  puberty,  it  is  almost  always  present 
to  some  degree.  So,  also,  fracture  of  the  external  con- 
dyle, which  goes  through  the  part  of  the  humerus 
which  articulates  with  the  radius,  — necessarily  carries 
the  head  of  the  radius  with  it,  makes  a  great  deform- 
ity, and  leads  to  the  same  disastrous  results. 

We  have  ordinary  fractures  of  the  shaft.  They  do 
not  differ  from  similar  fractures  elsewhere. 

At  the  upper  extremity  of  the  shaft,  we  have  the 
anatomical  neck  breaking  in  old  people,  the  surgical 
neck  giving  way  or  being  broken  in  younger  people. 
At  the  lower  end  of  the  bone  we  have,  where  the  bone 
thins  out,  transverse  fracture  extremely  common  ;  sim- 
ple dislocation  of  the  epicondyles  breaking  off  in  child- 
hood and  having  no  connection  with  the  joint.  The 
true  condyles  are  broken  also,  being  liable  to  dislocate 
the  elbow-joint  completely  ;  and  if  restored  perfectly 
to  place,  often  give  rise  to  stiffness. 

Only  one  other  fracture,  which  is  very  rare  and  of 
little  consequence.  Once  in  a  while  the  external  tu- 
berosity gets  broken  off.     It  must  be  a  very  peculiar 
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force  to  do  it.  We  recognize  it  by  the  fact  that  it  is 
displaced.  We  cau  see  it,  and  feel  it  in  the  living  body, 
where  the  biceps  tendon  goes  through  the  groove.  We 
can  get  crepitus.  We  recognize  the  fact  that  the  vrhole 
shaft  and  the  head  and  neck  rotate  together ;  and 
there  is  no  breaking  off  of  the  true  shaft.  It  is  rare, 
and  not  very  serious ;  and  it  merely  wants  a  bandage 
and  rest,  to  get  well,  without  any  serious  consequences. 

Fracture  of  the  Anatomical  Neck.  —  Fracture  of  the 
anatomical  neck,  I  think,  rarely  occurs  before  the  age 
of  sixty  to  sixty-five  or  seventy.  It  has  seemed  to  me 
it  is  more  common  in  fat  and  feeble  old  women  than  it 
is  in  males.  It  follows  an  ordinary  fall  upon  the  shoul- 
der. The  bulk  of  the  hospital  cases  we  see  are  in  old 
persons  who  fall  down  stairs.  In  young  subjects  re- 
ceiving a  fall  directly  on  the  point  of  the  shoulder,  the 
collar-bone  gives  way  ;  but  if  the  force  happens  to  be 
received  a  little  below  on  the  tuberosity,  in  an  old  per- 
son, the  anatomical  neck  gives  way  ;  just  as  the  an- 
atomical neck  of  the  femur  gives  way  in  the  old  person. 
Impaction  may  exist.  It  is  rare.  If  it  exists,  the  in-' 
jury  is  very  hard  to  detect. 

Beyond  persistent  lameness,  disability  in  making  the 
motions  of  the  joint  and  swelling,  it  is  hard  to  say 
what  diagnostic  point  there  is  of  an  impacted  fracture 
of  the  anatomical  neck.  The  distance  to  which  the 
shaft  can  be  driven  must  be  very  small.  The  depth 
of  the  bone  is  very  small.  It  is  very  unlike  the  femur, 
where  you  can  have  impaction  in  a  long  neck  ;  and 
consequently  the  resulting  deformity  in  the  way  of 
shortening  must  be  excessively  small.  With  a  swollen 
shoulder  it  is  very  difficult  to  measure  or  appreciate ; 
so  that  you  may  have  possibly  to  content  yourself  with 
the  idea  that  this  is  an  old  person  with  persistent  lame- 
ness, and  probably  they  have  a  crack  of  some  portion 
of  the  neck,  or  chipping  of  some  portion  of  the  glenoid 
cavity,  and  it  is  hard  to  tell  which. 

Fortunately  the  treatment  is  the  same,  —  rest  with 
the  arm  in  a  sling ;  and  that  is  all,  excepting  perhaps 


LECTURES  ON  SURGERY.  159 

the  use  finally  of  soothing  lotions  and  light  massage, 
electricity,  etc.  Be  sure  to  give  it  four  to  six  weeks 
of  absolute  rest,  until  the  patient  begins  to  feel  that  he 
voluntarily  would  like  to  naove  it.  If  it  is  an  impac- 
tion, it  is  sure  to  get  well.  If  you  move  it  about  too 
much,  you  render  it  liable  to  be  made  worse  than  it  was 
before. 

The  ordinary  injury  of  the  anatomical  neck  is  com- 
plete fracture  with  displacement.  This  gives  a  certain 
amount  of  shortening,  not  so  much  shortening  and  de- 
formity as  with  a  break  of  the  surgical  neck.  In  the 
latter  case  one  fragment  gets  drawn  into  the  axilla, 
and  the  other  in  the  other  direction,  and  the  shorten- 
ing is  considerable  and  the  deformity  marked.  In 
those  cases  you  see  what  I  call  the  second  shoulder. 
It  is  rather  imitated  in  the  gymnasium  by  the  marked 
deltoid  muscles.  You  see  a  shoulder,  then  a  groove, 
and  another  muscular  development,  —  that  is  where 
the  break  is.  That  is  another  shoulder,  as  I  call  it. 
You  find  a  hinge  there.  The  head  remains  in  place 
and  keeps  up  the  shoulder  ;  but  below  that  the  arm 
drops  off,  and  you  move  it  and  find  that  is  the  seat  of 
the  hinge;  and  it  is  a  fracture  of  the  surgical  neck. 
This  is  unlike  the  deformity,  which  is  very  slight,  in 
fracture  of  the  anatomical  neck ;  in  the  latter  you  see 
puffing  and  bruising,  scarcely  any  deformity.  Remem- 
ber you  have  here  got  to  make  the  diagnosis  by  eliciting 
crepitus.  That  can  be  done  by  taking  the  arm  and  forc- 
ing it  up,  moderately  back,  and  then  giving  a  little 
rotation.  In  that  way  you  crowd  the  fragments  to- 
gether. In  fracture  of  the  surgical  neck  that  would 
not  do.  You  then  have  frequently  to  draw  down.  Of 
course,  you  eliminate  everything  else  by  an  exhaustive 
examination  of  the  parts  beneath  the  hand,  —  the  col- 
lar-bone, the  acromion  process,  coracoid,  spine  of  the 
scapula.  That,  of  course,  can  be  readily  done.  You 
find  that  the  arm  is  totally  disabled.  The  tuberosities, 
however,  rotate ;  and  you  say  to  yourself  any  fracture 
must  be  above  that  line,  of  course.     It  cannot  be  the 
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surgical  neck.  If  there  is  a  fracture,  it  must  be  the 
anatomical  neck.  Push  upwards  a  little,  and  you  al- 
most inevitably  get  the  crepitus. 

The  treatment  is  very  tedious  —  six  to  eight  weeks 
sometimes,  sometimes  more;  eight  weeks  almost  always. 
It  is  not  wise  to  put  in  much  of  an  axillary  pad.  If 
you  do,  you  crowd  the  fragments  away  from  each  other. 
You  want  to  crowd  the  arm  up  and  treat  it  much  as  a 
fracture  of  the  coracoid  process.  The  elbow  is  to  be 
raised ;  fragments  forced  together.  No  extension  is 
needed.  The  axillary  pad  tends  rather  to  displace 
the  fragments,  and  had  better  not  be  used. 

Unfortunately  these  subjects  are  so  old,  that  if  you 
have  the  best  possible  result  after  eight  weeks,  you 
have  got  to  contend  with  a  stiff  shoulder.  Perhaps  in 
some  subjects  there  may  be  developed  rheumatic  arthri- 
tis. The  muscles  have  got  wasted,  and  it  takes  a  good 
deal  of  time  to  recover  the  use  of  the  shoulder,  espe- 
cially to  make  any  motion  outwards  or  to  get  the  hand 
to  the  top  of  the  head. 

Now  comes  the  time,  after  you  are  sure  that  union 
has  taken  place,  when  passive  motion,  massage,  if  not 
too  rough,  the  use  of  electricity,  which  I  think  is  very 
valuable,  the  use  of  any  stimulating  and  anodyne  lini- 
ment, which  is  often  of  great  comfort  to  the  patient, 
will  greatly  restore  the  usefulness  of  the  arm.  Fortu- 
nately the  use  of  the  hand  and  lower  arm  do  not  de- 
pend so  very  much  upon  the  shoulder  ;  and  the  patient 
can  have  the  use  of  these  parts,  which  are  extremely 
useful,  a  long  while  before  he  is  able  to  get  the  perfect 
use  of  the  deltoid  and  the  scapular  muscles. 

Another  result  may  occur;  there  is  possibility  of 
non-union,  just  as  there  is  so  frequently  a  possibility 
of  non-union  in  fracture  of  the  neck  of  the  femur.  As 
a  rule,  however,  fracture  of  the  anatomical  neck  of 
the  humerus  unites  by  bone. 

In  the  separation  of  the  epiphysis,  or  fracture  of  the 
surgical  neck,  the  fragments  are  drawn  widely  apart, 
ride  by  each  other.     The  arm  is  decidedly  shortened. 
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The  resulting  deformity  gives  a  crease  below  the  proper 
line  of  the  shoulder,  which  seems  like  a  second  joint. 
By  taking  the  arm  and  finding  the  tuberosities  and 
rotating,  you  find  the  upper  fragment  absolutely  still, 
while  you  move  the  shaft  about  under  the  hand,  and 
that  there  is  underneath  a  complete  fracture  prevent- 
ing any  motion  beino;  transmitted  to  the  head  and  to 
the  tuberosities.  To  elicit  crepitus,  the  fragments 
having  ridden  by  each  other,  seize  above  and  draw 
down  and  rotate,  and,  as  a  rule,  you  get  crepitus. 

This  unites  more  quickly  than  fracture  of  the  an- 
atomical neck,  —  four  to  six  weeks.  It  almost  always 
unites. 

The  treatment  has  some  additional  points  besides 
that  of  the  anatomical  neck.  For  instance,  a  moder- 
ately large  axillary  pad  is  useful,  for  it  presses  upon 
the  upper  fragment,  which  is  usually  drawn  obstinately 
inward,  and  forces  it  out  into  place.  Moreover,  we 
do  not  wish  to  confine  the  arm  in  such  a  way  as  to 
force  up  the  elbow,  because  the  fragments  tend  to 
override  and  shorten.  You  want  to  extend.  Usually 
the  weight  of  the  forearm  is  enough  to  make  exten- 
sion  ;  consequently  the  sling  should  be  fastened  to  the 
wrist,  or  the  outer  third  of  the  forearm,  and  not  around 
under  the  elbow,  so  that  the  arm  may  drag.  There 
are  cases  where  we  are  obliged  to  make  real  extension 
to  conquer  this  shortening  of  the  fragments.  In  that 
case,  if  we  wish  to  do  it  thoroughly,  we  have  to  put 
the  patient  in  bed.  Extension  can  be  put  on  the  hum- 
erus just  as  well  as  on  the  femur,  if  care  is  used. 

Some  of  these  cases  override  each  other  so  obsti- 
nately, that  they  cannot  be  apposed  with  the  arm  down 
at  the  side,  in  that  case  you  put  a  curved  splint 
shaped  like  a  ship's  knee  in  the  axilla,  keep  the  arm 
constantly  out  in  that  position,  and  bring  the  two  frag- 
ments into  line  in  that  way.  That  relaxes  the  fibres 
of  the  deltoid  muscle,  and  forces  the  lower  fragment 
up  into  place,  and  prevents  the  pulling  on  the  lower 
fragment   by   the    deltoid.      That  sometimes   is  very 
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comfortable  and  very  effectual.  The  majority  of  the 
cases  can  be  treated  with  the  arm  at  the  side  ;  and  the 
forearm  in  a  sling,  but  not  the  elbow  in  a  sling.  In 
these  cases  we  use  a  small  pad  ;  then  a  long  inside 
splint  can  be  carefully  fixed  at  the  upper  end  so  as  not 
to  injure  the  axilla.  Then  we  need  an  outside  splint 
from  the  shoulder  down  to  the  elbow.  An  outside 
splint,  when  simply  a  piece  of  wood,  put  on  in  this  way 
does  little  good,  because  it  does  not  control  the  action 
of  the  deltoid  muscle,  which  is  pulling  the  fragments 
all  the  time  ;  and  we  have  to  have  a  cap  splint  of  paste- 
board, or  gutta-percha,  or  leather,  moulded  on  to  the 
arm,  and  grasping  the  deltoid  precisely  as  the  hand 
would  do  it,  and  then  extending  down  to  the  external 
condyle.  That  is  to  be  very  thoroughly  and  carefully 
padded  to  compress  the  muscles.  Then  we  have  the 
inside  splint  and  then  the  forearm  ^t  right  angles, 
with  the  elbow  drooping.  Moreover,  having  done  that, 
it  is  essential  to  put  on  a  body  bandage  to  keep  the 
arm  snug  to  the  side,  and  to  prevent  the  patient  from 
moving  the  arm. 

About  four  to  six  weeks  are  required.  You  have 
to  take  off  the  apparatus  and  look  at  the  fracture  and 
readjust  within  a  week;  and  in  a  bad  case,  if  there  is 
any  doubt  about  the  circulation,  you  probably  will 
have  to  adjust  the  bandage  twice  within  the  first  few 
days,  not  expecting  to  get  the  final  adjustment  until 
after  the  swelling  has  gone  down,  which  is  in  five  or 
six  days.  You  had  better  leave  it  alone  a  fortnight 
without  looking  at  it  at  all  after  the  parts  get  in  a 
normal  condition. 

The  same  treatment  afterwards,  —  passive  motion, 
electricity,  etc.  It  takes  a  good  while,  in  the  strong 
laboring  person,  for  the  arm  to  recover  its  full  vigor 
and  strength. 

Of  course,  you  bear  in  mind  that  fracture  at  the  sur- 
gical neck  does  not  involve  the  joint  and  that  fracture 
of  the  anatomical  neck  does ;  consequently  fracture  of 
the  surgical  neck   ought  not  to  leave  any  stiffness  in 
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the  joint  itself,  while  fracture  of  the  anatomical  neck 
is  rather  liable  to. 

Fracture  of  the  Shaft  of  the  Humerus.  —  Fracture 
of  the  shaft  of  the  humerus  may  occur  at  any  point, 
but  preferably  about  the  middle.  The  fear  is  of  non- 
union. Union  with  shortening  is  not  a  serious  matter, 
inasmuch  as  shortening  of  the  upper  arm  does  not  im- 
pair its  utility  especially. 

The  fragments  are  drawn  in  various  directions,  ac- 
cording to  the  site  of  the  fracture.  It  is  obvious  that 
the  flexors,  the  brachialis  anticus,  especially,  and  the 
biceps,  will  pull  the  fragments  by  each  other.  The  del- 
toid, if  the  fracture  is  at  all  high  up,  will  have  a  very 
important  influence  in  tilting  the  fracture.  The  ten- 
dency, then,  is  to  overriding  and  shortening,  the  frag- 
ments being  sometimes  pulled  in  one  direction,  some- 
times in  another. 

The  diagnosis  ought  to  be  easy.  There  is  short- 
ening and  deformity  ;  and  by  drawing  the  arm  down 
and  rotating  the  elbow,  we  get  crepitus.  Further  ex- 
amination easily  reveals  where  it  is.  The  arm  is  not 
a  very  bulky  member,  and  it  is  much  easier  to  exam- 
ine the  humerus  than  it  is  the  femur. 

We  try  to  control  all  these  muscles  :  draw  the  bone 
down  in  place  ;  keep  on  extension  and  compress  the 
muscles.  The  internal  angular  splint  is  a  good  splint. 
It  sets  the  arm  and  forearm  at  right  angles,  relaxes 
the  flexor  muscles,  and  compresses  them  on  the  hu- 
merus. The  shoulder-cap  splint,  and  the  internal  an- 
gular splint  with  the  elbow  bent,  complete  the  number 
of  splints  ;  unless  a  narrow,  straight  splint  be  required 
on  the  axillary  side.  No  pad  is  required  in  the  axilla. 
The  extension  is  kept  up  a  little  by  suspending  the 
arm  from  the  wrist,  and  allowing  the  elbow  to  drop. 

In  case  of  obstinate  shortening  and  overlapping,  it 
may  be  desirable  to  put  the  patient  to  bed,  and  draw 
out  the  arm  with  pulley  and  weight  to  keep  up  exten- 
sion ;  but  those  cases  are  rather  rare.  It  is  especially 
desirable  that  the  parts  should  be  kept   immovable ; 
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and  after  the  splints  are  on,  you  take  them  off  the  first 
two  or  three  days,  and  look  after  the  swelling  until 
they  are  finally  adjusted,  and  then  they  had  better  not 
be  displaced  for  a  fortnight;  for  nonunion  is  the  bug- 
bear of  this  fracture.  Once  failing  to  unite,  it  seems 
to  be  difficult  to  provoke  union  by  ordinary  and  sim- 
ple measures.  The  best  means  are  to  secure  perfect 
immobility  for  a  long  while ;  this  failing,  we  may  cut 
down  upon,  and  wire  the  ends  of  the  bone.  This  is  a 
simpler  operation  than  for  the  femur,  and  not  accom- 
panied by  a  large  mortality.  The  parts  to  be  looked 
out  for,  are  the  artery  which  winds  around  the  bone, 
and  the  nerve  which  comes  out  by  the  insertion  of  the 
supinator  longus  and  afterwards  goes  to  supply  the 
radial  side.  One  would  think  that  that  nerve  could  never 
be  cut,  but  it  has  been  cut  by  carelessness  in  a  number 
of  cases,  and  this  is  followed  by  radial  paralysis,  un- 
less union  of  the  nerve  can  be  secured.  The  risk, 
then,  is  of  injury  to  the  musculo-spiral  nerve  or  the 
superior  profunda  artery,  as  it  winds  around  the 
bone,  and  that  is  about  all.  The  bone  is  near  the 
surface,  easily  secured  by  wire.  Union  is  generally 
obtained  in  that  way. 

Some  curious  cases  are  on  record  where  not  only 
has  the  humerus  failed  to  unite,  not  only  have  the 
ends  rounded  off  and  become  atrophied,  but  atrophy  of 
a  large  portion  of  the  shaft  has  taken  place.  We  have 
such  a  sample  in  the  Museum,  where  the  greater  part 
of  the  shaft  of  the  humerus  has  been  absorbed,  after 
the  injury. 

Spontaneous  fracture,  also,  is  especially  prone  to 
occur  in  the  humerus.  Spontaneous  fracture  is  the 
result  of  thinning,  porosity  and  atrophy  of  the  bone  ; 
and  it  occurs  sometimes  almost  without  provocation. 
It  is  thought,  usually,  that  the  patient  has  lifted  some 
little  weight,  or  carried  something  heavy  in  the  hand. 
Suddenly,  the  patient  feels  a  sense  of  giving  way, 
drooping  and  helplessness  of  the  arm,  and  fracture  is 
found  to  exist  —  spontaneous  fracture.     Non-union  or 
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atrophy  are  the  chief  obstacles  in  treating  fractures  of 
the  humerus.  Not  that  I  mean  to  say  that  a  very 
large  majority  of  these  cases  do  not  do  perfectly  well  ; 
but  it  is  always  well  to  bear  in  mind  the  fact  that  cer- 
tain contingencies  may  result ;  that  we  cannot  safely 
assure  the  patient  that  a  fracture  of  the  humerus  will 
result  in  a  good  arm.  We  must  bear  in  mind  that 
non-union  may  occur  in  any  given  case.  We  cannot 
say  in  whom,  or  why. 

It  is  important  to  keep  the  bone  still  certainly  four 
to  six  weeks  ;  and,  afterwards,  flexion  of  the  elbow 
should  be  resumed  moderately,  being  sure  that  the 
fracture  is  firm,  because  the  motion  of  all  these  pow- 
erful muscles  attached  to  the  condyles  have  a  strong 
effect  upon  the  fragment  if  it  is  not  solid. 

Fracture  near  the  Elbow. —  Once  in  a  while  it  hap- 
pens, especially  in  young  subjects,  that  what  is  called 
a  T  fracture  of  the  lower  end  of  the  humerus  occurs, 
generally,  about  two  inches  above  the  joint ;  breaks 
directly  across,  and  splits  down  through  the  shaft  as 
well.  The  lower  fragment  is  drawn  back  behind  the 
upper  fragment  by  the  action  of  the  long  extensor 
muscles  on  the  back  of  the  arm ;  and  the  condyles  are 
split  apart  and  the  elbow  widened.  The  appearance 
of  this  fracture  is  very  characteristic.  It  imitates  a 
dislocation  of  the  forearm  backwards ;  and  the  joint 
is  so  much  widened,  that  it  looks  at  first  glance  like  a 
case  of  enlarged  and  diseased  bones  about  the  elbow- 
joint. 

The  best  way  is  to  etherize  the  patient  and  to  ex- 
amine the  two  elbows,  comparing  the  sound  with  the 
injured  elbow,  and  the  different  points  of  bone  upon 
the  two  arms  will  appear  distinct,  and  also  difference 
of  position  will  be  easily  made  out.  lu  the  normal 
arm,  the  two  condyles  of  the  humerus  and  olecranon 
always  bear  a  definite  relation  to  each  other.  On 
careful  examination,  we  shall  find  that  the  olecranon 
is  always  in  place  ;  that  the  whole  thing  has  been  car- 
ried  backwards.     If  it  is  a  dislocation  instead  of    a 


166  LECTURES  ON  SURGERY. 

fracture,  the  olecranon  projects  out  far  behind  its 
norooal  position  with  reference  to  the  other  two  bones. 
In  the  T  fracture,  we  can  recognize  at  once  the  fact, 
that  in  the  injured  arm  the  space  across  the  condyles 
is  immensely  widened  over  what  it  is  in  the  sound 
arm.  Given  a  deformity  which  we  prove  is  not  a  dis- 
location ;  and  given  the  appearance  of  great  widening 
of  the  joint  with  the  other  evidences  of  fracture,  we 
are  almost  sure  we  have  a  T  fracture,  broken  across 
just  above  the  hollow  in  the  olecranon,  where  the 
coronoid  process  and  the  olecranon  almost  meet ;  and 
split  down  through  that  hollow  into  the  joint. 

This,  and  its  parallel  fracture,  the  simple  oblique 
and  transverse  fracture,  are  both  of  them  hard  cases 
to  treat.  The  oblique  fracture,  which  is  broken  across, 
gives  the  same  appearance  of  dislocation,  which  we 
prove  not  to  be  dislocation  by  examining  the  arms  in 
the  bent  position  :  proving  that  the  two  condyles  and 
olecranon  are  in  normal  position,  and  the  olecranon 
not  drawn  back  out  of  place. 

In  order  to  reduce  either  of  these  fractures,  it  is 
necessary  to  seize  the  arm  and  use  the  same  means  as 
in  dislocation.  The  upper  arm  is  seized,  and  the  fore- 
arm, below,  and  a  fulcrum  applied  at  the  inside  of 
the  elbow-joint,  and  the  forearm  pulled  firmly  forward 
into  place.  If  a  dislocation,  it  stays  in  place  ;  if  a 
fracture,  it  immediately  drops  out  of  place.  To  set 
such  a  fracture,  to  get  it  into  place,  requires  us  to  go 
through  precisely  the  same  manipulation  as  in  reduc- 
ing a  dislocation  of  the  elbow  ;  hence  a  very  good 
rule,  that  in  all  these  suspected  injuries  about  the 
elbow-joint,  where  it  may  be  a  fracture  or  a  disloca- 
tion, we  should  bend  the  arm,  make  extension  and 
counter-extension,  and  pull  the  joint  down  into  place 
precisely  as  if  it  were  a  simple  dislocation.  It  is  to  be 
retained  by  an  internal  angular  splint,  which  is  the 
universal  application  to  all  of  these  injuries,  with  the 
single  exception  of  fracture  of  the  olecranon  process. 
The  arm  at  a  slightly  obtuse  angle  on  an  internal  an- 
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gular  splint,  first  g-oing  through  the  motions  of  reduc- 
ing a  diblocation,  and  being  sure  that  you  apply  force 
firmly,  above,  in  front  of  the  joint,  to  crowd  the  upper 
fragment  back  into  place.  In  addition  to  this,  it  is  of 
vast  importance  that  the  manoeuvre  should  be  made  to 
press  the  joint  fragment  back  into  place,  for  most  of 
the  deformities  and  troubles  that  arise  afterwards,  in 
subsequent  flexion  of  the  arm,  arise  from  the  fact  that 
the  fragment  has  never  been  reduced,  and  catches 
against  the  forearm,  when  we  make  flexion.  After  a 
while,  by  manipulation,  we  may  restore  flexion  and 
extension  to  a  fair  degree  ;  but  find  we  can  never 
carry  it  beyond  a  moderate  angle  without  its  bringing 
up.  This  condition  is  without  remedy,  unless  a  se- 
vere operation  is  done  to  excise  a  portion  of  the  bone, 
and  restore  the  motion  in  that  way.  It  is  always  a 
doubtful  question  whether  we  are  going  to  get  a  bet- 
ter arm  than  before,  if  we  subject  the  patient  to  an 
operation  so  near  a  partially  movable  joint. 

Go  through  the  motions  to  reduce  dislocation  ;  de- 
cide whether  it  is,  or  is  not,  a  dislocation,  partly  by 
the  fact  whether  it  stays  in  place  when  reduced  ;  also 
by  the  fact  of  the  normal  position  or  not  of  the  ole- 
cranon and  the  two  points  of  the  condyles.  Judge 
whether  there  is  any  injury  in  the  joint  itself  by  see- 
ing whether  the  width  between  the  two  condyles  is  the 
same  in  the  diseased  and  the  sound  arm  ;  if  not  the 
same,  you  may  be  pretty  sure  the  crack  has  gone  into 
the  joint,  and  one  or  the  other  condyle  has  been  sep- 
arated from  its  normal  position. 

The  trouble  about  the  elbow-joint  in  treating  it  is 
not  that  it  does  not  unite,  —  non-union  is  almost  un- 
heard of.  These  bones  join  readily  ;  but  the  trouble  is 
from  subsequent  stiffness.  If  such  a  disaster  does  oc- 
cur, it  is  best  that  it  should  occur  in  the  rectangular 
position,  or  a  slightly  obtuse  one.  If  it  is  in  the  ex- 
tended position,  the  patient  has  a  most  awkward  arm 
of  which  he  can  make  but  little  use  in  any  way  ;  hence 
the  importance  of  putting  on  the  internal  angular  splint 
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and  setting  these  injuries  nearly  at  right  angles,  to 
give  the  best  position,  provided  subsequent  anchylosis 
takes  place  in  spite  of  all  our  efforts  to  secure  mobility. 

If  we  consider  that  the  oblique  fracture  across 
the  humerus  is  drawn  into  place  and  held  firmly,  we 
ought  to  allow  four  weeks  before  we  can  do  much  in 
moving  this  elbow  without  displacing  the  fragments. 
This  is  unfortunate,  because  it  allows  the  elbow-joint 
to  stiffen  a  good  deal.  No  such  length  of  time  should 
be  allowed  in  fracture  of  the  condyles. 

It  is  particularly  important  in  treating  these  fractures 
to  look  at  them  frequently  the  first  few  days  ;  take  off 
the  splints  to  see  that  this  projecting  point  is  pressed 
well  back  into  place  by  padding  the  internal  angular 
splint.  After  the  swelling  has  subsided,  do  up  the  arm 
and  leave  it  alone  a  fortnight,  or  so.  Non-union  is  not 
to  be  dreaded,  but  stiffness  is,  in  all  injuries  about  the 
elbow-joint. 

Separation  of  the  Epicondyles  and  Condyles.  —  The 
most  common  accident  that  happens  to  litile  children 
is  separation  of  the  epicondyles;  and  inasmuch  as  the 
internal  epicondyle  is  by  far  the  more  prominent  of 
the  two,  this  is  the  one  that  ordinarily  breaks.  Why 
it  does  not  occur  universally  is  probably  because  being 
carried  next  to  the  body  it  is  not  quite  so  apt  to  re- 
ceive blows  as  the  outer  one,  on  which  the  child  falls 
more  frequently.  The  latter  is  a  small  affair;  and 
if  broken  off,  it  is  drawn  down  by  the  muscles,  and 
mobility  can  be  felt.  The  internal  epicondyle  is  quite 
large,  and  gives  perceptible  widening  if  broken,  and 
you  get  mobility. 

The  point  of  importance  is  whether  the  fracture  has 
extended  into  the  joint.  This  we  can  easily  determine 
by  the  fact  that  if  the  fracture  has  gone  into  the  joint 
and  displacement  takes  place,  it  must  carry  with  it  the 
part  of  the  bone  with  which  it  was  articulated.  There- 
fore, if  the  fracture  has  gone  through  the  inner  con- 
dyle into  the  joint  itself,  partial  dislocation  of  the  ulna 
takes  place  with  this  displacement  of  the  fragment; 


LECTURES  ON  SURGERY.  169 

and  if  it  has  gone  into  the  joint  through  fracture  of 
the  external  condj^le,  partial  dislocation  of  the  radius 
is  evident ;  whereas,  if  under  elher,  motion  of  the  joint 
is  good  and  perfect,  the  radius  can  be  perfectly  rotated, 
the  olecranon  naoves  freely,  and  seems  to  be  in  its  nor- 
mal relation  to  the  condyles,  then  we  may  be  pretty 
sure  that  we  have  to  deal  only  with  an  epicond^'loid 
fracture,  or  separation  of  the  epiphysis. 

This  is  a  matter  of  little  consequence,  speedily  unites, 
and  ought  not  to  make  any  stiffuess  of  the  elbow,  be- 
caus^e  it  does  not  go  into  the  joint.    " 

AVhen  we  find  partial  dislocation  of  the  ulna  or 
radius,  impaired  mobility,  and  widening  of  the  frag- 
ments, we  feel  pretty  sure  that  the  fracture  has  run 
into  the  joint. 

The  treatment  of  these  is  practically  the  same,  but 
the  prognosis  is  different.  Age  has  more  to  do  with  it 
than  anything  else.  If  the  patient  has  passed  the 
period  of  puberty,  and  is  fifteen  or  upwards,  the  chance 
of  resulting  anchylosis  is  very  great.  If  he  is  still  in 
the  plastic  period  preceding  puberty,  with  the  epiphy- 
ses partially  joined,  subsequent  anchylosis  is  not  com- 
mon, and  can  usually  be  conquered. 

The  treatment  of  all  these  injuries  consists  in  going 
through  the  motions  to  reduce  a  dislocation,  pushirg 
fragments  into  place,  and  putting  on  the  internal  angu- 
lar splint.  For  injuries  of  the  epicondyles  and  con- 
dyles in  the  child  an  external  splint  is  not  required. 
The  internal  splint  is  put  on,  and  the  elbow  left  un- 
covered so  that  we  can  watch  the  swelling,  position  of 
the  fragments,  etc.  The  arm  must  be  put  in  a  sling 
in  all  these  injuries.  In  the  fractures  about  the  elbow- 
joint  we  can  put  on  the  ordinary  sling,  leave  the  joint 
uncovered,  and  trust  to  the  internal  angular  splint. 

You  must  bear  in  mind  that  in  young  subjects  accu- 
rate diagnosis,  as  a  rule,  cannot  be  arrived  at  without 
ether;  and  inasmuch  as  ether  is  harmless,  it  is  much 
better  to  give  it.  The  injury  then  can  be  satisfactorily 
examined;  and  if  a  fracture  exists,  it  can  be  satisfac- 
torily set. 
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In  these  young  subjects  swelling  comes  on  with 
great  rapidity  ;  and  you  must  recognize  at  once  that  if 
you  take  the  arm  and  tie  it  up  at  first  tightly  in  the 
internal  angular  splint,  you  interfere  with  the  return 
circulation  of  the  veins.  Subsequent  oedema  and  swell- 
ing come  on  very  rapidly ;  and  1  am  inclined  to  think, 
in  a  fracture  of  this  kind,  if  you  merely  put  the  arm  in 
a  sling  without  splint  or  pressure,  swelling  would  still 
take  place  to  a  large  degree,  but  much  more  so  if  you 
compress  the  vessels  and  force  it  into  a  rectangular 
position.  This  is^the  proper  thing  to  do;  but  we  must 
be  careful  not  to  carry  it  too  far.  Jt  is  best  to  see 
these  fractures  within  twelve  hours,  and  within  every 
twenty-four  hours,  for  two  or  three  days;  until  you 
are  sure  no  harm  is  being  done  by  the  pressure  of  the 
splint  and  bandage.  CEdema  will  be  rapid.  Vesica- 
tions will  take  place.  Ecchymoses,  black-andblue 
lines  from  the  injured  veins  and  minute  vessels  injured 
by  the  broken  bone  will  soon  form  upon  the  arm.  The 
condition  of  the  finger-nails  is  the  best  test  as  fo  the 
circulation  in  the  parts  above.  In  the  normal  finger- 
nail the  circulation  of  the  blood  can  be  better  observed 
than  through  the  skin.  We  have  a  transparent  medium 
through  which  we  are  looking  down  upon  a  delicate 
papillary  structure  ;  and  this  is  of  the  greatest  use  in 
examining  the  condition  of  the  circulation.  No  com- 
plaint of  coldness  or  numbness  should  be  disregarded. 

For  the  first  few  days  it  is  not  of  great  consequence 
whether  the  fracture  is  in  a  tight  splint  or  not.  We 
can  be  mild  in  our  treatment  for  a  day  or  two,  until 
the  swelling  has  gone  down.  The  period  of  swelling 
and  oedema  has  its  natural  limit;  increases  about  three 
days;  continues  about  two  or  three  days,  and  at  the 
end  of  a  week  it  has  gone.  It  will  not  swell  again,  as 
a  rule.  You  may  then  bandage  it  with  safety  ;  and 
unless  you  are  extremely  rough  in  putting  on  tight 
pressure,  swelling  will  not  again  take  place. 

Reduce  the  apparent  dislocation  of  the  joint,  use 
the  internal  angular  splint,  leave  it  exposed  and  cool 
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on  the  outer  surface,  put  it  comfortably  in  a  sling. 
See  it  at  first  every  twelve,  then  every  twenty-four 
hours.  Do  not  tigliten  the  bandage  too  early.  After 
the  oedema  is  gone  keep  the  bandage  firmly  on.  How 
long?  We  cannot  afiford  to  allow  the  elbow-joint  to 
remain  immovable,  to  heal  such  fractures,  nearly  so  long 
as  in  fractures  of  the  shafts  of  the  bones.  The  fract- 
ure which  involves  the  elbow-joint  must  be  moved 
earlier  and  oftener  than  fractures  of  the  shaft.  Most 
authorities  think  at  the  end  of  the  first  week  passive 
motion  should  be  begun  once  or  twice ;  and  then  on 
the  seventh,  and  again  on  the  ninth  or  tenth,  and  again 
on  the  thirteenth  or  fourteenth  days  ;  and  that  during 
two  or  three  weeks  passive  motion  ought  to  be  done 
frequently.  Union  takes  place.  Non  union  is  very 
infrequent  indeed ;  and  by  motion  we  have  the  best 
chance  of  freeing  the  arm  from  permanent  anchy- 
losis. 

In  a  little  child  I  think  the  internal  angular  splint 
may  be  taken  off  in  about  three  weeks,  and  in  the 
adult  from  three  to  four  weeks.  Get  it  off  as  soon  as 
you  can  with  safety,  and  put  the  arm  in  a  sling,  in  the 
same  position.  The  child  will  accomplish  a  great  deal 
in  the  way  of  passive  motion,  if  encouraged  to  do  so. 
The  sling  should  be  taken  away  a  portion  of  the  time, 
and  by  and  by  the  child  finding  it  not  painful,  will 
forget  it  and  the  arm  will  drop,  and  naturally  will 
make  the  same  gradual  extension  as  in  the  lower  leg. 
The  child  must  be  encouraged  to  carry  light  weights; 
to  have  light  calisthenics  or  gymnastics,  and  tools  to 
encourage  motion  of  the  part.  The  gimlet,  saw,  plane 
—  all  these  things  —  are  extremely  useful  in  overcom- 
ing the  partial  anchylosis,  after  we  know  that  the 
break  is  joined.  This  stiffening  of  the  elbow  after  in- 
juries in  young  children  has  been  so  great  an  injury  to 
them  that  many  surgeons  have  advised  that  very  little 
treatment  should  be  used  in  these  fractures  ;  and  some 
have  even  gone  so  far  as  to  put  the  arm  in  a  sling  and 
not  do  anything  else.     This,  I  think,  is  a  risk,  for  this 
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reason :  that  if  you  once  get  a  fragment  thrown  up 
out  of  place,  you  forever  have  something  that  is  going 
to  interfere  with  the  joint.  The  fragments  must  be 
pushed  down  in  place,  and  held  in  place  a  certain  time, 
in  order  that  they  may  remain  in  their  normal  position. 

We  must  be  especially  on  our  guard  that  the  head 
of  the  radius  has  been  pushed  well  back  into  place  ; 
for  partial  dislocations  of  the  radius  are  not  infrequent, 
and  give  rise  to  incurable  deformity  afterwards.  The 
patient  becomes  very  much  dissatisfied  ;  because  after 
the  parts  have  healed  and  the  swelling  has  all  gone 
down,  the  radius  projects  very  visibly,  rotates  imper- 
fectly, and  the  arm  never  recovers  its  perfect  powers 
of  pronation  and  supination. 

We  must  pursue  in  injuries  of  the  elbow-joint  a 
somewhat  conservative  and  middle  course.  The  child 
should  be  etherized,  thorough  examination  made,  diag- 
nosis arrived  at,  the  joint  forced  down  into  its  normal 
position  and  held  a  certain  length  of  time  by  apparatus, 
of  which  the  internal  angular  splint  is  the  best.  In 
these  injuries  about  the  joint,  on  the  other  hand,  we 
should  be  especially  particular  not  to  keep  on  splints 
too  long,  and  to  begin  passive  motion  very  early 
indeed. 

The  old  internal  angular  splints,  made  of  wood,  with 
a  piece  of  wire  across  that  allowed  them  to  be  moved 
in  certain  positions,  are  not  very  good  internal  angular 
splints.  They  are  not  anatomically  correct.  The  best 
internal  angular  splint  should  be  bought,  or  made,  ex 
tempore,  of  tin.  The  tin  splint  is,  however,  rigid  and 
immovable  ;  and,  subsequently,  if  a  splint  is  required 
which  will  give  a  certain  amount  of  mobility,  what  is 
called  the  Mclntyre  splint,  made  with  a  screw,  is  use- 
ful. It  is  of  vast  importance  to  pad  thoroughly  the 
parts  which  are  going  to  fit  in  the  hollow  of  the  elbow- 
joint.  The  parts  are  very  tender.  The  nerve  is  super- 
ficial;  veins  are  there  in  large  number;  and  compres- 
sion is  painful  and  disastrous. 

Good   padding  and   moderately  firm   compression  ; 
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keeping  the  whole  outside  of  the  joint  in  sight,  so  that 
you  can  see  what  is  going  on,  are  best. 

Sometimes  pain  is  best  relieved  by  anodyne  fomenta- 
tions, of  which  I  think  the  best  is  laudanum,  dilute 
alcohol  and  glycerine.  About  two  or  three  ounces 
of  dilute  alcohol,  two  or  three  ounces  of  laudanum 
and  a  little  glycerine  make  a  very  good  application  ; 
it  keeps  the  skin  soft  and  does  not  irritate  it;  and  the 
laudanum  has  a  good  deal  of  narcotic  effect.  So  we 
must  have  a  carelully  padded  splint  and  good  position, 
but  not  keep  it  on  too  long. 

Now  we  come  to  a  point  which  is  much  in  dispute. 
Having  such  an  arm  come  out  of  the  apparatus  stiff, 
what  then  is  the  best  treatment?  Here,  there  is  a 
great  difference  of  opinion.  The  older  authorities 
were  all  in  favor  of  vigorous  passive  motion,  what  you 
might  call  pumping  the  arm.  The  child  resisted  and 
screamed.  The  nurse  or  some  strong  person  held  the 
upper  arm  and  the  surgeoii  pumped  the  lower  arm, 
and  congratulated  himself  that  he  got  motion.  He  got 
motion,  but  could  not  keep  it.  The  next  day  it  swells, 
is  tender  and  hot.  The  child  is  more  excitable  than 
ever.  The  joint  is  more  tender,  and  a  week  has  to  be 
consumed,  perhaps,  to  get  down  the  swelling,  before 
motion  can  be  resumed.  Such  being  the  history,  it  is 
sometimes  a  question  whether  passive  motion  accom- 
plishes a  great  deal.  It  breaks  up  the  adhesions,  but 
leads  to  considerable  injury.  Jf  forced  passive  motion 
is  to  be  done,  and  if  we  wish  once  or  twice  to  try  that 
experiment,  it  is  much  better  that  ether  should  be 
given,  in  order  that  the  child  may  not  resist;  and  we 
otten  find  to  our  surprise,  after  the  child  is  profoundly 
etherized,  that  the  arm  is  not  so  stiff  as  we  had  im- 
agined. 

On  the  other  hand,  the  passive  motion  which  does 
the  most  good,  especially  in  children,  is  the  passive 
motion  which  the  patient  will  give  it  himself,  if  you 
will  tempt  him  to  do  it;  and  every  means  should  be 
used  to  encourage  the  child  by  games,  plays,  tools,  by 
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rewards,  to  g:raduallj  recover  the  use  of  the  arm.  If 
the  arm  is  left  stiff,  if  you  are  uncertain  how  much 
can  be  accomplished,  etherize  the  child  once,  and  see 
how  much  can  be  done.  In  the  subsequent  treatment, 
gentle  massage,  sometimes  electricity,  may  be  tried, 
to  break  up  the  adhesions  and  lead  to  motion.  It  has 
seemed  to  me  that  in  these  ways  we  can  assure  the 
best  results. 
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SPECIAL    FRACTURES. 

The  head  of  the  Radius  receives  a  good  many  blows. 
It  is  quite  exposed.  The  outer  condyle  does  not  shield 
it  very  well ;  and  it  gets  a  rap  frequently.  Fracture 
of  its  neck  is  extremely  rare.  It  can  be  diagnosticated, 
if  present,  by  putting  the  arm  in  the  flexed  position. 
Get  the  thumb  on  the  head  of  the  radius,  rotate  and 
see  whether  the  head  rotates,  or  whether  we  get  crepi- 
tus. If  a  fracture  exists,  it  is  to  be  treated  on  the  in- 
ternal angular  splint;  the  arm  to  be  kept  quiet  and 
prevented  from  supination  or  pronation  for  two  or 
three  weeks,  and  then  passive  motion  is  to  be  used. 

The  more  common  injuries  of  the  head  of  the  radius 
are  of  two  kinds  :  one  is  partial  dislocation  of  the  head 
of  the  radius,  which  occurs  in  infants  and  very  young 
children,  and  is  ordinarily  produced  by  the  nurse's  lift- 
ing the  child  by  the  wrist.  It  is  a  most  pernicious 
practice.  The  immense  weight  below  acts  as  a  great 
leverage,  pulls  upon  the  radius,  and  presently  the  child 
drops  its  arm.  It  will  not  rotate  ;  it  will  not  pro- 
nate  or  supinate;  and  there  is  a  slight  projection  of 
the  radius  at  the  joint.  Thrs  injury  is  common  in  very 
young  children;  and  it  is  thought  to  be  a  sprain,  and 
frequently  overlooked.  It  is  not  a  fracture;  it  is  not 
a  thorough  dislocation  ;  it  is  a  partial  dislocation,  with 
subsequent  inflammation  about  the  head  of  the  radius 

Tbe  child  should  be  etherized,  and  extension  gone 
through  with,  and  the  head  of  the  radius  be  rotated, 
and  pushed  back  into  place.  Use  fomentations  a  few 
days,  and  the  child  recovers. 

The  other  injury  is  stellate  fracture  of  the  head  of 
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the  radius.  The  patient  must  receive  that  injury  in  a 
very  peculiar  way.  It  may  occur  in  connection,  possi- 
bly, with  Colles's  fracture;  at  any  rate  it  is  probably 
produced  by  the  same  sort  of  violence.  When  a  per- 
son breaks  the  radius  about  the  wrist,  he  frequently 
does  it  while  attempting  to  save  himself  from  falling. 
Falling  directly  upon  the  palms,  transmitting  the  force 
upwards,  may  drive  the  head  of  the  radius  also  against 
the  condyle,  and  cause  the  injury  of  stellate  fracture 
of  the  articular  surface.  This  is  an  obscure  injury. 
The  patient  is  lame,  sore,  he  cannot  rotate,  supinate 
or  pronate.  There  is  an  obscure  rubbing  sound  more 
like  tendon  than  bone.  If  we  are  sure  that  the  head 
of  the  radius  is  in  place,  sure  that  it  rotates  under  the 
finger,  and  can  eliminate  fracture  of  the  shaft  of  the 
radius,  and  the  symptoms  continue,  we  may  conclude 
we  have  a  crack  through  the  head  of  the  radius.  The 
only  consequence  about  knowing  whether  it  is  so  or 
not,  is  as  to  treatment  and  prognosis. 

Rest  will  restore  it;  and  restoration  of  the  part 
will  be  quite  complete,  if  we  give  it  time.  Put  it  in  a 
sling ;  foment  it  and  allow  it  to  heal.  Yet  it  will  be 
slower  of  recovery  than  a  simple  sprain. 

By  far  the  most  common  injury  of  the  radius  is  the 
break  just  above  the  lower  epiphysis,  usually  at  the 
junction  of  the  shaft  and  the  cancellous  portion,  or 
about  three-fourths  of  an  inch  above  the  wrist.  This 
occurs  most  frequently  by  falls  upon  the  hand,  and  is 
very  often  an  impacted  fracture,  unlike  other  feat- 
ures of  the  upper  extremity.  An  impacted  fracture 
—  why  it  is  so,  you  see  by  looking  at  these  sections 
of  the  bone,  showing  where  the  shaft  comes  down  and 
terminates  in  this  expanded  cancellous  portion  ;  and 
when  the  break  occurs,  the  shaft  is  driven  into  the 
cancellous  tissue.  It  is  never  driven  in  without  dis- 
placement, generally  anteroposterior,  giving  rise  to 
marked  deformity. 

The  other  fracture  of  the  lower  end  of  the  radius  is 
a  complete  fracture ;  and  when  that  occurs,  the  lower 
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end  of  the  bone  rides  considerably  out  of  place  and 
the  hand  goes  with  it.  The  peculiar  prominence  of 
the  styloid  process  of  the  ulna,  which  is  so  marked  in 
the  thin  arm,  vanishes  ;  and  instead  of  that  it  reappears 
as  a  projection  upon  the  ulnar  side.  The  natural  pro- 
jection of  the  styloid  process  is  gone ;  and  what  ap- 
pears to  be  styloid  process  is  a  partial  dislocation  of 
the  ulna.  The  whole  hand  drops  over  to  the  radial 
side.  The  antero-posterior  displacement  is  very  marked 
indeed,  giving  that  peculiar  appearance  of  the  two 
curves  called  the  silver-spoon  deformity. 

The  first  thing  to  attract  attention  is  the  loss  of 
prominence  of  the  styloid  process  of  the  ulna.  When 
you  find  that  gone,  you  may  be  pretty  sure  that  fract- 
ure of  the  radius  has  taken  place.  Next,  you  look 
underneath  and  find  all  the  natural  hollows  of  the  wrist 
obliterated,  and  great  protrusion  wliere  the  wrist  should 
be  ;  and  further  back  you  find  another  antero-posterior 
projection.  If  a  complete  fracture,  in  a  little  while 
you  find  the  ulna  pushing  out  to  the  ulnar  side,  the 
antero-posterior  deformity  being  the  most  marked. 

The  first  and  most  important  question  in  recognizing 
this  fracture ;  which  by  the  way  is  overlooked  about  as 
often  as  any  fracture  in  the  body  and  usually  con- 
sidered, when  overlooked,  to  be  sprain  of  the  wrist ; 
the  great  point,  I  say,  to  be  made  out  when  you  make 
the  diagnosis  that  there  is  a  fracture  of  the  lower  end 
of  the  radius,  is  whether  it  is  an  impacted  fracture,  or 
a  complete  fracture.  The  complete  fracture,  by  a 
little  force,  is  easily  drawn  into  place,  so  that  the  nat- 
ural outlines  are  at  once  restored.  If  an  impacted 
fracture,  you  draw  down  and  the  deformity  remains 
the  same;  and  it  will  remain  so  always  unless  it  is 
broken  up  by  force.  Why  not  leave  it  as  it  is  ?  The 
deformity  is  not  great.  Is  it  not  improper  treatment 
to  pull  it  apart  thereby  delaying  union,  it  being  known 
to  be  one  of  the  worst  possible  practices  in  surgery  to 
interfere  with  impaction  of  the  neck  of  the  thigh-bone  ? 
Unfortunately,  if  this  fracture  is  left  unreduced,  sub- 
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sequent  stiffness,  deformity,  neuralgia  of  the  hand  are 
sure  to  result,  because  projection  and  pressure  on  the 
nerves  and  numerous  flexor  tendons  here  leads  to  so 
much  displacement  and  effusion,  that  neuralgia  of  the 
ulnar  nerve  is  extremely  common,  and  great  stiffness, 
and  loss  of  power  and  strength  in  the  use  of  the  hand 
itself.  There  are  then  very  important  reasons  why 
this  impaction  should  be  broken  up.  Now  simple  ex- 
tension and  counter-extension  will  not  do  it.  You  have 
to  exert  great  force,  and  it  is  better  to  give  ether 
for  it.  The  arm  being  seized,  and  the  hand  extended 
and  bent  towards  the  palm,  you  compress  the  fragments 
with  the  thumb,  and  force  them  down  until  you  break 
up  the  impaction —  are  conscious  of  lateral  motion  and 
complete  fracture ;  and  then  you  pull  the  parts  into 
place.  Then  you  have  converted  a  partial  into  a  com- 
plete fracture ;  ancF  the  treatment  for  the  complete 
fracture  becomes  the  same  for  all  that  class  of  cases. 

The  important  point  would  seem  to  be  in  treating 
these  fractures  not  to  press  the  back  of  the  wrist  down 
in  such  a  way,  by  splints,  that  we  shall  lose  sight  of 
this  arch,  which  is  so  marked,  under  the  radius.  If 
we  force  this  bone  down  so  that  it  lies  on  a  flat  surface, 
we  do  not  have  a  good  result.  This  arch  must  be  well 
supported;  and  in  addition  to  that,  the  best  position 
is  one  midway  between  pronation  and  supination,  with 
the  hand  bent  over  a  roller,  leaving  two  joints  of  the 
thumb  and  all  the  joints  of  the  fingers  free  to  move. 

Mr.  Colles,  of  Dublin,  gave  his  name  to  this  fracture, 
and  first  accurately  described  some  of  its  peculiarities. 
It  almost  always  occurs  from  one-half  to  three-fourths 
of  an  inch  above  the  carpal  end  of  the  radius,  where 
the  hard  shaft  of  the  bone  meets  the  soft  cancellous 
tissue.  We  said  it  was  frequently  impacted,  though 
sometimes  a  complete  fracture.  I  did  not  say  at  the 
last  lecture  what  ought  to  be  said,  that  this  is  one  of 
the  very  difficult  fractures  to  treat  and  get  a  perfect 
result.  It  is  not  quite  so  much  so  as  the  collar-bone,  for 
the  collar-bone  almost  always  results  in  some  deformity 
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when  the  fracture  is  anywhere  near  the  middle  of  the 
bone  ;  but,  on  the  other  hand,  although  the  deformity 
at  the  wrist  from  this  fracture  may  not  be  so  great,  yet 
its  consequences  are  much  more  disastrous.  A  lump 
upon  the  collar-bone,  which  will  shorten  the  shoulder, 
is  of  little  account  except  for  the  looks;  on  the  other 
hand,  the  marked  deformity  from  bad  union  of  fracture 
of  the  radius  is  conspicuous,  impairs  the  mobility  of 
the  flexor  tendons,  weakens  the  ligaments,  and  fre- 
quently gives  rise  to  persistent  neuralgic  or  rheumatic 
pains,  we  can  hardly  say  which. 

It  seems  to  me  the  three  essential  points  in  treating 
are:  first,  diagnosis,  for  the  fracture  is  frequently  over- 
looked and  mistaken  for  a  sprain,  with  disastrous  re- 
sults. Next,  if  it  is  to  be  set,  it  must  be  set  at  the 
first  visit,  or  it  is  never  set  afterwards.  Successful 
reduction  of  the  impaction  and  getting  the  bones  into 
their  proper  position,  or  the  fragments  of  bone  into 
their  proper  position,  is  the  second  great  sine  qua  non. 
And  the  third  one  is,  that  in  order  to  prevent  future 
stiffness  of  the  tendons,  confinement  of  the  fingers  and 
thumbs  should  never  take  place  under  the  splint;  but 
the  splint  should  terminate  at  the  head  of  the  metacar- 
pal bones,  and  the  thumb  and  fingers  should  be  left 
free. 

Careful  diagnosis,  reducing  impaction  and  deformity, 
subsequently  leaving  the  fingers  and  thumb  somewhat 
loose  and  free,  seem  to  be  the  essential  points  in  order 
to  get  a  good  result. 

In  spite  of  all  this,  and  in  spite  of  the  most  careful 
treatment,  subsequent  troubles  occasionally  arise  ;  and 
they  arise,  if  the  bone  has  been  properly  set,  in  two 
ways.  If  the  patient  is  old,  and  subsequently  rheu- 
matism of  the  fibrous  tissues  about  the  joint  is  set  up, 
rheumatic  adhesions  and  stiffness  take  place  in  the 
sheaths  of  the  tendons ;  large  effusions  occur  about 
the  palmar  surface  of  the  wrist,  and  on  the  dorsum, 
which  are  not  readily  absorbed  ;  and  loss  of  perfect 
motion  of  the  fingers  and  thumb  frequently  results  in 
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the  old,  although  the  fracture  may  do  perfectly  well. 
So  we  must  give  a  guarded  prognosis  in  the  elderly 
person.  The  other  cause  of  imperfect  restoration  is  of 
an  entirely  different  character,  and  exists  usually  in 
younger  subjects,  though  sometimes  in  middle-aged 
subjects,  but  most  frequently  in  females.  It  is  due 
to  the  fact  that  the  radio-ulnar  ligaments  which 
attach  the  radius  to  the  ulna ;  also  the  lateral  liga- 
ments of  the  wrist-joint,  which  attach  the  bones  of  the 
forearm  to  the  bones  of  the  wrist,  are  ruptured,  or 
stretched  and  sprained,  at  the  time  of  the  fracture,  so 
that  the  hand  is  partially  dislocated  at  the  wrist ;  and 
they  do  not  recover  their  firmness  and  contractility 
perfectly  in  every  case.  This  is  the  class  of  cases  in 
which  the  following  result  will  be  observed  to  take 
place.  An  ordinary  Colles's  fracture  having  occurred, 
diagnosis  having  been  made,  the  bone  thoroughly  set, 
it  comes  out  of  the  splints  in  good  position  and  appar- 
ently with  an  excellent  result.  The  patient  is  lost 
sight  of,  but  returns  in  a  few  weeks,  or  months,  with 
lateral  displacement  of  the  ulna,  partial  dislocation  of 
the  wrist,  and  looseness  or  limpness  of  the  whole  artic- 
ulation. This  is  due  to  want  of  restoration  of  the 
ligamentous  union.  It  does  not  recover  its  firmness 
and  elasticity  so  quickly,  if  at  all,  as  the  bone  ;  and  this 
is  not  noticed,  in  some  subjects,  for  the  tirst  few  weeks. 
For  this  condition  the  surgeon  should  hardly  be  held 
responsible ;  neither  should  he  be  held  responsible  for 
the  rheumatic  condition,  which  sometimes  follows.  All 
that  he  is  properly  responsible  for  is  to  make  a  diag- 
nosis ;  to  be  sure  that  he  reduces  the  impaction  and  gets 
the  bones  into  their  proper  position  ;  and,  subsequently, 
for  a  reasonably  careful  treatment.  In  the  large  major- 
ity of  cases  a  very  fair  hand  will  result  —  a  perfect 
one  in  some  cases  ;  an  imperfect  one,  according  to  sur- 
gical authorities,  in  some  cases,  in  spite  of  the  best 
treatment. 

Non-union  is  not    to  be   dreaded.     Union    usually 
takes  place,»generally  within  three  weeks,  and  at  four 
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weeks  is  well  consolidated  ;  so  that  we  have  not  that 
danjjer  to  fear.  We  have  rather  the  danger  to  fear  of 
imperfectly  matched  fragments,  subsequent  distortion, 
stiffness  of  the  fingers,  subsequent  relaxation  of  the 
ligaments. 

We  spoke  of  the  fact  that  this  was  almost  the  only 
case  in  which  it  was  proper  to  seize  an  impacted  fract- 
ure and  break  it  down  and  restore  the  fragments  to 
place.  The  fact  that  union  is  almost  sure  to  occur 
makes  us  the  more  bold  to  do  this  ;  and  what  we  would 
not  venture  on  in  fracture  of  the  neck  of  the  thigh- 
bone, we  may  do  with  safety  at  the  wrist. 

The  mistake  that  is  made  in  the  diagnosis  in  these 
cases  is,  almost  always,  that  the  patient  has  sustained 
nothing  but  a  sprain.  If  seen  before  great  swelling 
has  come  on,  the  peculiar  arch- shape  of  the  wrist  may 
make  us  suspect  fracture.  Suppose,  after  all  the  skill 
we  can  expend,  the  diagnosis  is  uncertain ;  it  is  the 
wisest  plan  to  treat  as  if  a  fracture  certainly  existed. 
Draw  the  parts  into  place  ;  put  them  on  a  splint,  and 
keep  them  confined  a  reasonable  length  of  time. 
Many  patients  will  not  submit  to  this;  and  many  pa- 
tients do  not  seek  the  aid  of  the  doctor.  If,  however, 
we  have  a  chance  to  treat  the  case,  and  cannot  make 
a  sure  diagnosis,  we  had  better  treat  it  as  if  it  were  a 
fracture  for  two  or  three  weeks ;  being  sure  that  the 
treatment  of  a  sprain,  in  that  way,  will  not  be  impeded  ; 
while,  if  there  is  a  fracture,  we  shall  get  a  good  result 
for  the  patient. 

On  account  of  the  lateral  deformity  in  the  complete 
fracture  of  the  radius,  surgeons  were  led  to  employ 
splints  which  should  press  the  ulna  back  into  place  ; 
and  M.  Nelaton  invented  one  called  the  pistol-shaped 
splint.  In  that  way,  by  drawing  the  hand  over  to  the 
ulnar  side,  the  ulna  is  forced  back  perfectly  into  place. 
Unfortunately  this  entails  other  troubles,  which  make 
it  a  bad  mode  of  treatment  to  adopt.  The  great  strain 
put  upon  the  lateral  ligament,  on  the  radial  side,  results 
usually  in  a  weak  wrist,  and  imperfect  restoration  of 
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the  hand  back  to  its  normal  position,  when  the  splint 
is  taken  off.     This  splint  is  now  seldom  used. 

I  spoke  of  the  arch  under  the  radius,  that  it  should 
be  well  supported  by  a  splint  running  up  under  it.  No 
splint  is  so  comfortable  as  that  sometimes  called  BoUes's 
splint,  or  Smith's  splint;  splints  which  have  been  in- 
vented here,  and  used  in  our  hospital  a  good  deal.  I 
would  also  name  Carr's  splint,  as  fulfilling  the  same 
indications.  Some  people  go  so  far  .as  to  treat  this 
fracture  without  splints,  saying  if  the  hand  is  put 
firmly  in  this  position  with  adhesive  plaster,  a  very 
good  result  will  occur.  It  is  not  sufficiently  sure  as 
a  method  of  treatment  to  render  it  safe  to  pursue  it. 
You  must  bear  in  mind,  in  all  these  cases  of  doubt- 
ful result,  that  you  not  only  want  to  do  the  best 
thing  for  your  patient,  but  have,  to  a  reasonable  degree, 
to  guard  yourself  against  any  future  charge  of  having 
failed  to  do  this  or  that,  which  usage  has  rendered 
the  proper  thing  to  do  in  the  large  majority  of  cases  ; 
consequently,  unless  some  very  distinct  advantage  can 
be  shown  by  a  new  method  of  treatment,  it  is  better 
to  use  that  which  has  been  approved  by  long  experi- 
ence. The  patient  is  in  no  way  so  comfortable  as  upon 
a  splint,  even  with  a  sprain ;  and  in  fracture,  it  seems 
to  be  doubly  necessary. 

The  splint  must  not  extend  below  the  head  of  the 
metacarpal  bones  ;  and  the  dorsal  splint  should  termin- 
ate over  the  projection  of  the  os  magnum ;  and  then 
fingers  and  thumb  will  be  left  freely  to  play.  If  there 
is  much  distortion  of  the  ulna,  a  little  pad  may  be 
applied,  by  which  the  ulna  may  be  pushed  in  ;  but 
that  is  not  always  necessary,  though  it  is  sometimes. 
The  splint  should  be  seen  and  watched  as  to  tightness 
within  twelve  to  twenty-four  hours;  probably  taken 
off  once  or  twice  in  the  first  three  or  four  days,  in 
order  to  loosen  and  tighten,  as  swelling  increases  or 
diminishes.  The  dorsal  splint  should  be  lifted  off  at 
the  end  of  a  week;  bandages  undone ;  hand  allowed 
to  rest  on  the  roller  splint;  and  the  patient  should  be 
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encouraged  to  manipulate  a  little,  to  see  if  everything 
is  loose  and  free.  Again,  at  the  end  of  another  week ; 
and  at  the  end  of  three  weeks,  it  is  customary  to  take 
off  the  dorsal  splint  altogether,  leaving  the  hand  upon 
the  roller,  and  the  under  splint  only,  but  bandaged. 
At  the  end  of  four  weeks  it  is  safe  to  take  off  all  the 
splints,  and  allow  the  hand  to  lie  in  a  sling.  You  will 
find  one  curious  thing  in  regard  to  all  patients,  that 
while  they  resist  and  suffer  at  first  from  the  irksome- 
ness  of  splints,  after  two  or  three  weeks  they  become 
so  dependent  upon  them,  that  they  are  very  reluctant 
to  have  them  taken  away.  Now  comes  the  time  when 
the  surgeon  must  take  the  initiative;  and  if  it  is  a 
fracture  and  has  united,  he  must  encourage  the  patient 
to  take  off  the  splint  and  use  the  arm.  All  splints  and 
bandages  necessarily  atrophy  the  muscles,  and  stiffen 
up  all  the  joints  which  are  connected.  The  joints  be- 
come immovable  ;  and  this  is,  in  itself,  an  evil  to  be  got 
rid  of,  as  soon  as  union  has  taken  place.  This  is  the 
case  in  any  fracture,  as  well  as  in  this  fracture  of  the 
radius. 

Union  almost  always  occurs.  Faulty  union  may  oc- 
cur ;  and  sometimes  the  question  comes  up  whether  it 
is  wisest  to  re-fracture  the  part  in  order  to  get  a  better 
result.  If  there  is  much  deformity,  if  there  is  persist- 
ent neuralgia,  is  it  safe  to  re-fracture  the  part  ?  After 
a  longer  period  than  five  weeks  it  is  extremely  difficult 
to  break  it  over  again.  Although  occasionally  it  is 
done  under  ether,  yet  frequently  the  bones  give  way 
in  a  new  place ;  and  you  have  a  badly  united  fracture 
and  a  new  fracture,  instead  of  the  original  injury.  Jn 
children,  we  may,  in  four  or  five  weeks,  very  well  re- 
fracture  and  re-set  the  arm ;  in  older  people  we  have 
to  be  more  cautious ;  and  after  a  month  or  so  has 
elapsed,  it  is  wiser  to  say  to  the  patient,  "'  You  prob- 
ably have  got  a  better  result  than  you  would  get  by 
re-fracture."     State  to  him  the  possibilities. 

After  the  splints  are  off  and  the  sling  is  used,  the 
patient  must  be  encouraged  to  use  the  hand  and  arm, 
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and  have  the  motions  of  supination  and  pronation,  as 
well  as  those  of  flexion  and  extension  made  ;  and  it  is 
in  these  cases,  subsequently,  that  massage  and  electric- 
ity are  of  great  use. 

This  is  a  troublesome  fracture.  It  is  one  of  the 
most  common  fractures  we  have  to  treat.  Every  one 
should  know  how  to  take  care  of  it.  The  essentials 
are ;  first,  diagnosis  ;  next,  reducing  the  impaction, 
getting  the  part  back  to  its  normal  look  in  every  way ; 
and,  third,  not  confining  the  fingers  and  thumb  in  a 
splint,  so  that  resulting  good  use  of  them  may  occur. 

Fracture  of  the  Ulna.  —  Occasionally  the  ulna  is 
broken,  somewhere  about  its  middle,  or  anywhere 
along  its  shaft.  It  may  be  broken  by  a  direct  blow, 
because  it  is  a  superficial  bone  as  the  tibia  is.  It  is 
directly  under  the  skin.  It  is  a  transverse  fracture 
usually.  There  is  very  little  displacement,  and  what 
displacement  there  is  usually  consists  in  bowing  towards 
the  ulnar  side,  inwards. 

It  is  easily  reduced,  and  very  easily  treated,  and 
usually  unites  well.  It  is  not  worth  while  to  take  up 
much  time  with  fracture  of  the  shaft  of  the  ulna. 

Fracture  of  the  Coronoid  Process.  —  Fracture  of  the 
coronoid  process  is  so  rare  that  some  surgeons  have 
doubted  it ;  and  very  few  specimens  of  it  exist  in  any 
museum.  It  is  to  be  borne  in  mind,  that  in  the  origi- 
nal growth  of  the  bone  the  coronoid  process  is  not  an 
epiphysis,  and  has  no  natural  tendency  to  separate. 

A  very  peculiar  force  must  be  exerted  to  break  it, 
buried,  as  it  is,  in  the  muscles  of  the  arm  ;  and  when  it 
is  broken,  the  upper  fragment  will  be  lifted  up  towards 
the  humerus  by  the  attachment  of  the  brachialis  anticus 
muscle.  The  joint  is  unlocked  at  once.  Dislocation 
backwards  takes  place.  Then  the  question  is.  Is  it  a 
simple  dislocaiion,  or  is  there  any  bone  broken  which 
normally  holds  the  joint  in  place  ?  Of  course,  we  go 
through  all  the  manoeuvres  of  reducing  dislocation  and 
getting  it  into  position,  and  see  if  it  will  stay  there. 
If  the  coronoid  process  is  broken  off,  it  will  not  usually 
stay  in  place. 
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The  treatment  is  simple.  It  is  the  internal  angular 
splint  with  a  firm  pad  in  the  bend  of  the  elbow  to  com- 
press the  coronoid  process  down  into  place.  If  we  are 
satisfied  that  this  fracture  exists,  and  if  that  treatment 
is  adopted,  you  must  see,  that  treatment  should  be  car- 
ried on  a  good  while,  to  secure  consolidation  of  this 
little  piece  of  bone  against  the  efforts  of  the  brachialis 
anticus  to  draw  it  out  of  its  place  in  every  movement 
of  the  arm.  The  splint  should  be  kept  on  five  or  six 
weeks.  Neither  would  it  do  at  a  very  early  stage  to 
use  flexion ;  but  the  accident  is  so  rare  that  we  need 
not  consider  it  very  much. 

On  the  other  hand,  the  olecranon  is  an  epiphysis  ;  it 
separates  easily  in  childhood,  and  breaks  off  easily  in 
the  adult,  from  a  fall  occurring  exactly  in  the  right 
direction  upon  the  very  tip  of  the  elbow.  It  breaks 
transversely.  To  the  olecranon  process  is  attached  the 
tendon  of  the  long  extensor  of  the  arm,  the  triceps  ; 
and  its  natural  tendency  is  to  pull  this  fragment  up 
on  the  back  of  the  humerus.  This  displacement,  how- 
ever, does  not  usually  occur  at  first,  on  the  receipt  of 
the  fracture ;  and  it  is  a  point  on  which  I  wish  to 
insist,  because  fracture  of  the  olecranon  is  occasion- 
ally overlooked,  when  it  has  occurred,  during  the 
first  few  hours,  from  the  fact  that  great  displace- 
ment is  expected  and  is  not  found.  In  many  of  these 
cases  you  will  find,  that  when  you  first  see  the  patient, 
all  you  can  detect  across  the  back  of  the  elbow  is  a 
chink  in  which  you  can  barely  put  the  thumb  nail ; 
but  by  seizing  the  little  fragment  and  moving  the  arm, 
you  may  make  sure  of  crepitus.  If  you  see  it  after 
twenty-four  hours,  you  will  frequently  find  a  separa- 
tion, so  that  you  can  lay  the  little  finger  between  the 
fragment  and  the  bone  itself.  The  fragment  has  ridden 
up  quite  a  distance  on  the  back  of  the  humerus ;  but 
this  does  not  take  place,  at  once,  on  the  receipt  of 
the  injury. 

It  is  broken  across  transversely,  lies  in  place.  The 
patient  keeps  the  arm  still  to  resist  pain.     Slowly  the 
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triceps  contracts;  and  if  treatment  is  not  administered, 
after  a  little  while  it  draws  it  out  of  place,  and  then 
you  can  detect  it. 

In  its  future  slowness  to  unite,  and  its  imperfect 
union,  the  olecranon  may  be  compared  to  the  patella. 
In  many  cases  nothing  but  ligamentous  union  occurs  ; 
in  some  few  cases  bony  union.  Ligamentous  union  is 
extremely  strong  and  useful,  however  ;  and  the  patient 
gets  along  very  well,  though  there  may  be  a  slight 
separation  of  the  fragments. 

It  is  obvious  that  in  order  to  restore  the  bone  to  its 
normal  place  the  arm  must  be  in  the  extended  position. 
The  moment  you  begin  to  bend,  it  separates  and  rides 
up  upon  the  humerus. 

Now  to  get  the  most  perfect  result  in  the  way  of 
union,  the  old  treatment,  which  is  still  used  by  many, 
was  to  treat  it  on  a  perfectly  straight  inside  splint;  the 
patient  carrying  his  arm  about  extended  ;  the  splint  go- 
ing down  to  the  palm  and  up  to  the  axilla,  just  as  we 
would  splint  a  broken  thigh.  It  is  rather  disastrous  in 
its  effects.  The  parts  are  held  in  an  extremely  awk- 
ward position.  It  is  a  long  while  before  we  can  ven- 
ture to  get  flexion  of  the  elbow  ;  and  it  is  doubtful  if 
the  patient  gets  as  good  a  result  as  he  does  in  another 
way. 

Among  the  many  wise  observations  of  Hippocrates, 
there  is  described  his  mode  of  treating  fracture  of  the 
olecranon,  which  is  practically  the  mode  we  are  coming 
back  to.  He  said  that  there  was  ligamentous  union  ; 
that  if  we  kept  the  arm  too  straight  and  stiff  it  could 
not  be  used  very  well  afterwards.  The  typical  way 
would  appear  to  be  to  put  on  a  splint  at  a  very  obtuse 
angle,  with  a  screw  to  enable  you  to  move  it  a  little 
every  few  days.  In  addition  to  this,  a  good  deal  can 
be  gained  in  holding  the  fragment  in  place  by  a  figure- 
of-8  bandage  of  adhesive  plaster,  just  as  you  hold  the 
fragments  of  the  knee-pan  in  place,  by  the  figure-of-8 
bandage. 

Pad  in  the  bend  of  the  elbow,  figure-of-8  bandage. 
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slightly  obtuse  angle,  and  an  adjustable  splint,  seem  to 
give  the  best  results  in  fracture  of  the  olecranon. 
This  is  especially  true  in  the  old  person  ;  and  most  of 
these  fractures  happen  in  the  old,  because  in  them  the 
bone  is  brittle.  They  are  apt  to  fall  on  the  very  point 
of  the  elbow;  and  in  them,  six  weeks'  confiuement  in 
an  extended  position  entails  disastrous  anchylosis; 
whereas  the  partially  obtuse  angle  position,  with  slight 
mobility,  produces  a  better  result;  and  even  if  they 
have  ligamentous  union  only,  they  will  have,  on  the 
whole,  a  more  useful  arm. 

This  fracture,  however  treated,  has  got  to  be  a  slow 
affair  ;  eight  weeks  probably.  It  will  not  unite  firmly 
until  a  considerable  length  of  time  has  elapsed.  So 
much  the  stronger  reason  to  have  the  ability  to  give  a 
slight  motion  to  the  joint,  from  day  to  day,  after 
treatment  has  progressed  for  two  or  three  weeks. 

Fracture  of  the  Radius  and  Ulna.  —  Fracture  of 
both  bones  of  the  forearm  is  subject  to  a  variety  of 
disasters.  We  spoke  the  other  day  of  the  fact  that 
the  radius  was  necessarily  twisted  out  of  place  by  its 
supinators  and  pronators  according  to  the  site  of  the 
fracture,  and  it  was  very  difficult  to  get  these  two  frag- 
ments to  lie  in  an  exact  line ;  and  in  fracture  of  both 
bones  of  the  forearm  it  is  practically  found  that 
the  ulna  is  held  in  position,  unites  promptly,  acts  as  a 
splint  to  the  other  bone ;  and  the  other  bone,  if  it  unites, 
usually  unites  with  a  distortion,  and  later  than  the  ulna 
does.  Then  another  trouble  is  liable  to  arise,  which  is, 
if  the  fractures  happen  to  be  about  the  same  line,  the 
radial  fracture  may  be  drawn  pretty  nearly  into  contact 
with  the  ulnar  fracture,  and  in  the  effort  of  nature  to 
repair  the  broken  bones  she  may  build  a  bridge  across 
from  radius  to  ulna,  and  if  that  occurs,  the  radius  is 
tied  to  the  ulna,  and  the  entire  power  of  supination 
and  pronation  is  forever  lost.  In  what  position  of  the 
forearm  do  they  lie  best  apart  in  order  to  avoid  this 
contingency  ?  We  see  at  a  glance  that  pronation 
would  be  a  very  fatal  position,  that  extreme  supination 
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also  is  a  very  bad  position  ;  that  midway  between  the 
two,  the  bones  are  most  thoroughly  apart ;  therefore, 
in  treating  fractures  of  the  forearm  mid-pronation  is 
practically  the  best  thing.  This,  fortunately,  is  the 
position  which  the  patient  always  assumes,  if  left  alone. 

Suppose  we  have  this  fracture,  try  to  get  it  into 
place,  push  the  arm  into  this  position,  and  hold  it  by 
two  antero-posterior  splints.  If  those  splints  are  nar- 
row, the  result  of  the  bandaging  will  be  to  crowd  the 
bones  in  together ;  consequently,  in  treating  fractures 
of  the  forearm,  where  both  bones  are  broken,  it  is  de- 
sirable that  the  splint  should  be  a  good  deal  wider  than 
the  outer  lines  of  the  bones  themselves.  The  whole 
arm  should  be  flattened  down  between  two  broad  boards, 
and  held  in  a  semipronated  position.  Splints  have 
been  contrived  —  perfectly  useless,  however  —  and 
various  padding  has  been  contrived,  with  the  idea  of 
pressing  apart  the  bones,  preventing  them  from  push- 
ing together,  by  a  ridge  on  one  of  the  splints,  or  a  pad 
put  between  the  splints,  in  a  peculiar  way.  This  does 
not  succeed.  It  caunot  press  down  the  two  layers  of 
muscles.  It  only  leads  to  some  distress,  irritation  or 
sloughing  from  pressure  on  the  parts  themselves,  and 
does  not  practically  do  much  good. 

Union  of  the  ulna  is  prompt.  Union  of  the  radius 
is  slower.     Once  the  ulna  joins,  it  acts  as  a  splint. 

There  is  one  great  danger  of  this  fracture  which  has 
not  been  alluded  to  yet,  and  it  applies  in  a  certain 
degree  to  all  fractures,  that  is  the  chance  of  stopping 
the  circulation  and  causing  sloughing  and  gangrene 
from  too  close  bandaging  of  the  parts.  It  is  especially 
liable  to  occur  in  this  case,  because  we  have  here  two 
bones  united  by  firm  interosseus  membrane.  There 
are  two  layers  of  flexor  muscles,  in  and  among  which 
are  veins,  arteries  and  nerves.  Compression  may  be 
very  easily  applied,  with  suflScient  force  to  restrain  the 
circulation  to  a  disastrous  degree,  by  bandaging  the 
forearm  tightly,  because  in  so  doing  you  press  these 
tender  parts  upon  an  immovable  posterior  wall  which 
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caDDOt  retreat  and  is  not  elastic  ;  that  wall  being  made 
up  of  the  two  bones  and  iuterosseus  menabrane  ;  and 
cases  of  gangrene  have  occurred  under  this  treatment 
in  this  fracture.  Before,  perhaps,  the  mischief  can  be 
recognized,  mortification  of  the  hand  or  tips  of  the  fin- 
gers occurs  —  an  extremely  disastrous  result  for  the 
patient,  and  for  the  doctor  who  happens  to  treat  the 
case.  Here,  again,  we  see  the  safety  of  broad  splints. 
You  cannot  very  well  compress  the  arm  disastrously 
with  broad  splints  unless  you  use  extreme  force.  And 
here,  again,  let  me  speak  of  another  point,  and  that  is 
in  reference  to  the  way  in  which  bandages  should  be 
applied  where  splints  are  required.  It  is  this,  a  roller 
bandage  should  never  be  applied  next  to  the  injured 
or  broken  limb,  but  padding  and  sheet-wadding  and 
splints  should  be  applied  first,  and  the  bandage  applied 
outside.  This  may  seem  idle  to  speak  of.  It  is,  how- 
ever, occasionally  done  with  the  most  disastrous  results, 
because  there  is  nothing  to  prevent  this  roller  from 
constricting  the  swelling  parts,  and  sloughing  is  liable 
to  take  place  ;  whereas,  if  the  splints  are  put  on  first  and 
the  bandage  afterwards,  the  chances  of  obstructing  the 
circulation  are  much  less. 

Non-union  is  to  be  dreaded  here.  Non-union  of 
both  bones  is  not  very  rare.  It  gives  rise,  when  it 
occurs,  to  a  useless  arm.  There  is  a  false  joint,  and 
but  little  can  be  done  with  the  arm.  When  this  occurs 
you  have  two  alternatives.  One  is  a  serious  opera- 
tion—  cutting  down  upon  the  ends  of  the  bones,  scrap- 
ing back  the  periosteum,  sawing  off  the  rounded  parts, 
shortening  up  the  forearm,  fastening  the  two  ends  of 
the  bones  together,  and  treating  it  as  a  compound  fract- 
ure. You  may  frequently  get  a  good  result  in  this 
way.  It  is  a  somewhat  risky  mode  of  procedure.  If 
the  patient  does  not  wish  to  do  this,  if  he  has  not  the 
constitution  to  stand  it  or  is  too  old,  you  have  another 
resource,  —  to  keep  the  arm  permanently  in  splints. 
The  splint  is  the  internal  angular  splint  with  a  flexi- 
ble elbow,  padded  with  chamois.     The  patient  puts  it 
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on  and  oil,  bathes  the  arm,  keeps  it  healthy.  That 
does  very  well.  The  other  is  the  only  way  to  make 
the  parts  unite. 

Fracture  of  the  Carpus.  —  Fractures  of  the  carpus 
are  rare  unless  they  are  compound.  The  treatment 
is  to  push  back  the  broken  bones  into  place ;  bandage 
lightly  on  a  splint ;  look  out  for  effusion.  These  are 
usually  compound  fractures.  The  bones  of  the  carpus 
are  rarely  broken  except  by  some  crushing  violence, 
which  has  broken  through  the  tissues. 

Fracture  of  the  Metacarpal  Bones. — Fractures  of 
the  metacarpal  bones,  on  the  other  hand,  are  not  un- 
common, and  the  most  frequent  place  for  them  is  near 
the  knuckle,  near  the  distal  end  of  the  metacarpal  bone. 
Occasionally  the  metacarpal  bone  of  the  fifth  finger  on 
the  ulna  side  is  broken  at  the  middle  from  a  blow. 
Once  in  a  while  in  consequence  of  a  severe  blow  this 
large  second  bone  is  broken  ;  but  the  usual  fractures 
are  down  near  the  distal  end,  towards  the  phalanges. 

The  best  way  to  examine  the  two  hands  is  to  shut 
them  and  look  at  the  knuckles.  We  see,  often,  a 
knuckle  missing  where  there  is  a  fracture.  We  say, 
at  first,  that  there  is  a  dislocation,  that  the  finger  has 
gone  backwards  into  the  palm ;  on  the  other  hand,  it 
is  a  fracture,  and  the  head  of  the  metacarpal  bone  and 
finger  have  dropped  together.  Put  your  finger  under- 
neath and  press  up,  and  it  comes  up  into  place  and  the 
line  is  restored;  and  by  manipulation  we  can  find 
crepitus,  and  be  sure  of  the  fracture. 

This  indicates  the  line  of  treatment  to  be  pursued  in 
fractures  near  these  distal  ends.  Support  must  be 
from  below.  Putting  the  hand  over  a  ball  is  good 
treatment.  A  large  splint  that  holds  the  whole  palm 
is  also  good  treatment. 

Union  is  slow.  If  you  discontinue  treatment  too 
soon  the  bone  sags,  and  subsequent  deformity  results. 

Fractures  of  the  Fingers.  —  Fractures  of  the  fingers, 
phalanges,  are,  of  course,  easily  recognized  and  easily 
treated.     The  point  to  be  borne  in  mind  is  that  there 
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is  liable  to  be  deformity  in  two  directions,  as  the  fin- 
ger recovers.  We  all  recognize  and  try  to  treat,  and 
usually  succeed  in  treating  well,  the  antero-posterior 
deformity  of  broken  finger ;  but  the  lateral  deformity 
is  to  be  looked  out  for  as  much  ;  and  you  must  have 
the  finger  set  straight  in  both  directions,  to  get  a  good 
result.  If  you  use  little  wooden  splints  to  support  the 
phalanges,  you  need  four.  If  you  use  tin  splints,  they 
should  be  such  as  to  support  it  below  and  on  the  sides. 
You  must  look  to  it  that  the  finger  is  got  perfectly 
straight,  and  not  allowed  to  deviate  to  one  side  as  the 
treatment  goes  on. 

The  finger  bones  unite  quickly  ;  and  non-union  is 
not  to  be  feared.  The  only  thing  to  be  feared  is, 
when  the  fracture  is  very  near  the  joint,  that  we  may 
have  some  resulting  stiffness,  and  not  have  the  perfect 
use  of  the  flexor  or  extensor  tendon. 


192  LECTURES  ON  SURGERY. 


XI. 

SPECIAL    FRACTURES. 

Fractures  of  the  Pelvis.  —  To  go  over  the  anatomy 
of  the  pelvis  for  a  moment ;  the  ilium,  ischium  and 
pubes,  being  three  separate  bones,  afterwards  consoli- 
date at  the  acetabulum.  The  acetabulum  is  a  little  Y- 
shaped  piece  in  the  fcetal  state,  which  is  an  epiphysis. 
The  three  bones  unite  around  this  little  piece.  The 
acetabulum  is  a  weak  point  in  the  bone ;  and  up  to  the 
period  of  adult  life,  if  a  fracture  of  the  pelvis  takes 
place,  it  is  very  apt  to  run  into  the  acetabulum,  in  the 
line  of  these  old  junctions.  Setting  that  aside,  there 
are  quite  a  number  of  epiphyses  which  are  liable  to  be 
broken  off.  The  spine,  the  lip,  the  crest,  the  inferior 
spine,  the  tuberosity,  —  those  are  points  likely  to  give 
way  in  the  young  subject,  unless  the  fracture  takes 
place  through  the  acetabulum  itself. 

The  fractures  of  the  pelvis  in  the  strong  person  occur 
usually  in  consequence  of  crushing  injuries.  Some- 
thing must  seize  the  pelvis  and  compress  it,  either 
laterally  or  antero-posteriorly,  in  order  to  break  it,  for 
it  is  usually  quite  strong.  Persons  occasionally  get 
caught  between  moving  cars,  or  between  the  wheel 
and  body  of  a  cart ;  or  occasionally  when  a  person  is 
at  work  trying  to  bring  a  vessel  into  a  wharf ;  or  at 
ferry-landings,  where  persons  jump  off  in  a  hurry,  and 
get  caught  between  the  boat  and  the  dock.  The  next 
most  common  cause,  I  think,  is  the  fall  of  banks  of 
earth.     This  crushes  and  compresses  the  pelvis. 

Fracture  of  the  Grest  of  the  Ilium.  —  The  simplest 
one  is  the  fracture  of  the  crest  of  the  ilium.  It  gives 
rise  to  but  few  symptoms.     The  patient  feels  very  sore 
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and  lame  about  the  attachments  of  the  muscles  of  the 
abdomeu,  and  on  examination  there  is  found  a  displace- 
ment inwards  of  the  crest,  and  mobility.  Crepitus 
can  be  found.  It  unites  easily.  It  is  apt  to  unite 
with  displacement  inwards.  Bandages  put  on  to  hold 
it  in  place  make  it  worse.  The  patient  should  be  kept 
in  bed,  with  sand  bags,  perhaps,  around  the  pelvis  ; 
and  be  encouraged  to  lie  still  without  any  direct  press- 
ure upon  the  crest  of  the  ilium. 

Union  takes  place  in  three  to  four  weeks.  It  al- 
ways takes  place.  I  think  the  resulting  injury  to  the 
patient  as  regards  the  use  of  the  part  is  slight,  if  any- 
thing at  all.  The  danger  in  all  fractures  of  the  pelvis 
is  in  injury  to  the  pelvic  contents ;  especially  the  blad- 
der, and  occasionally  the  rectum.  The  bladder  may 
be  displaced,  remov"ed  from  its  delicate  cellular  attach- 
ments, or  torn,  or  ruptured,  by  a  fracture  of  the  pelvis. 
In  the  same  way  the  rectum  may  be  wounded  ;  or  the 
delicate  spaces  around  the  rectum  may  be  impinged 
upon  by  broken  bones  and  effusions  of  blood,  in  such 
a  way,  as  afterwards  to  lead  to  a  pelvic  cellulitis  and 
abscess,  if  not  to  absolute  peritonitis.  The  important 
point,  then,  about  fracture  of  the  pelvis  is  the  condition 
of  the  viscera  inside ;  and  these  are  to  be  investigated 
carefully  both  subjectively  and  objectively. 

In  investigating  fracture  of  the  pelvis  we  have  a 
much  better  opportunity  to  make  a  complete  diagnosis 
in  the  female  than  in  the  male,  because  we  have  by 
means  of  a  vaginal  examination  the  ability  to  map  out 
most  of  the  outlines  in  the  adult  pelvis,  and  to  seize 
the  parts  within,  and  compress  them  outside,  and  see 
whether  crepitus  as  well  as  displacement  exists.  We 
have  this  opportunity,  in  less  degree,  by  a  rectal  ex- 
amination, in  both  sexes.  When  doubt  exists,  we 
should  examine  by  the  vagina  and  rectum  in  the  female, 
and  always  by  the  rectum  in  the  male. 

In  regard  to  the  condition  of  the  viscera  themselves, 
we  can  judge  about  the  bladder  in  two  ways  :  first,  by 
the  intensity  of  the  immediate  symptoms ;  and,  second, 
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if  these  do  not  exist,  by  the  condition  of  the  water 
that  the  patient  first  begins  to  pass.  It  is  one  of  those 
questions  we  should  always  ask  and  have  attended  to, 
the  first  few  times  the  patient  passes  water  after  an 
accident  about  the  pelvis.  Where  it  is  absolutely  free 
from  blood  the  first  time,  there  may  be  blood  in  the 
urine  the  second  time.  I  have  seen  it  occur  several 
times,  that  the  water  passed  the  first  time  was  clear, 
but  the  second  time  it  began  to  be  tinged  with  blood. 
The  patient  first  passes  off  the  superficial  fluid.  The 
leak  begins  to  bleed;  then  it  bleeds  enough  into  the 
bladder  to  give  blood  with  the  urine  on  the  second 
passage.  So  also  we  await  with  a  good  deal  of  anxiety 
the  first  passage  from  the  bowels ;  whether  that  will 
come  down  free  from  blood,  and  demonstrate  that  the 
rectum  is  whole.  Of  course,  in  severe  cases  of  crush- 
ing of  the  pelvis,  where  the  parts  have  been  terribly 
injured,  we  have  immediate  symptoms  of  great  collapse. 
If  the  bladder  is  torn,  intense  and  burning  pain  about 
the  pubes  comes  on ;  the  patient  makes  efforts  at  pass- 
ing water  without  success.  If  the  peritoneum  has  been 
involved,  we  have  rise  of  temperature  and  all  the 
signs  of  peritonitis. 

We  have  in  the  vagina  and  in  the  rectum  invaluable 
means  for  diagnosis  by  making  careful  explorations. 

Fracture  of  the  crest  of  the  ilium  requires  but  little 
treatment.  Other  fractures  which  run  through  the 
pelvis  require  treatment  according  to  location.  They 
all  require  absolute  rest  in  bed,  with  the  patient  on 
the  back,  with  the  knees  slightly  flexed,  in  order  to 
relax  the  mass  of  long  muscles  of  the  leg  which  take 
their  rise  from  the  pelvis.  In  addition,  it  is  of  extreme 
importance  and  comfort  that  the  pelvis  should  be  held 
together  by  a  firm  swathe,  which  will  compress  the 
bones.  A  swathe  is  a  very  awkward  affair,  and  con- 
stantly getting  out  of  place  ;  consequently  an  apparatus 
made  a  good  deal  like  bathing-tights  is  most  useful. 
In  order  that  this  may  be  applied  with  ease,  all  the 
parts  must  be  laced.     In  that  way  everything  can  be 
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drawn  firmly  together.  It  never  slips  out  of  place. 
It  is  constructed  with  a  view  of  notchafinjif  the  patient, 
or  interfering  with  the  action  of  the  bowels.  It 
is  made  of  heavy  material,  and  fitted  as  one  would  fit 
an  elastic  jersey,  or  something  of  that  kind,  to  the 
limbs.  He  must  lie  persistently  on  the  back  ;  and  this 
apparatus  must  be  kept  on  a  long  while  —  two  or  three 
months  usually,  if  the  fracture  runs  entirely  through 
the  pelvis.  If,  in  addition  to  this,  we  are  reasonably 
sure  that  the  fracture  has  passed  through  the  acetab- 
ulum, this  treatment  alone  will  not  be  sufficient;  and 
we  must  combine  with  it  the  ordinary  treatment  for 
fracture  of  the  thigh  —  extension  and  counter-exten- 
sion. 

The  fractures  of  the  pelvis  which  are  the  most  troub- 
lesome are  those  which  pass  through  the  acetabulum 
—  troublesome  to  diagnosticate  and  treat  —  and  they 
give  the  worst  prognosis.  The  acetabulum  being 
broken  through  somewhere  about  its  epiphyseal  lines, 
we  shall  have  crepitus  and  the  ordinary  signs  of  fract- 
ure about  the  neck  of  the  femur,  but  no  shortening, 
and  not  necessarily  any  eversion  of  the  foot.  Marked 
eversion,  with  the  femur  unbroken,  indicates  a  through 
and  through  fracture  of  the  pelvis.  Seizing  the  pelvis 
with  both  hands,  sometimes,  and  compressing  it,  we 
elicit  crepitus.  Sometimes  we  get  crepitus  on  exam- 
ination by  the  rectum,  or  the  vagina. 

This  requires  a  pelvic  band,  long  rest  in  bed,  and 
the  full  treatment  for  broken  thigh,  for  a  considerable 
length  of  time. 

The  result  which  we  get  will  be  union,  but  probably 
not  smooth  and  comfortable  to  the  patient.  Stiffness 
of  the  joint,  subsequent  arthritis,  etc.,  are  common 
sequences  of  this  fracture.  There  will  be  a  more  or 
less  stiff  and  uncomfortable  hip-joint  from  the  fracture. 

Fracture  of  the  Sacrum.  —  Fracture  of  the  sacrum 
can  be  pretty  easily  detected  from  the  outside,  for  the 
sacrum  is  rather  superficial.  It  can  occasionally  be 
detected  by  examination  by  the  rectum. 
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It  is  difficult  to  restore  the  position  of  the  sacrum 
when  broken.  It  may  be  done  possibly  by  violent 
pressure  from  within  the  rectum.  Such  cases  must  be 
treated  by  very  gentle  pressure  with  a  pelvic  band, 
and  by  keeping  the  patient  in  bed.  Union  is  pretty 
sure  to  take  place.  The  chance  of  its  breaking  through 
where  some  of  the  great  nerves  emerge  is  possible, 
with  subsequent  sciatica. 

Fracture  of  the  Coccyx.  —  Fracture  of  the  coccyx 
presents  no  external  signs  except  that  the  patient  can- 
not sit  down  without  great  distress,  and  complains  of 
a  hard  or  straining  passage  from  the  bowels.  Fract- 
ure of  the  coccyx  can  hardly  be  overlooked,  if  we  ex- 
amine properly  by  the  rectum.  Passing  one  finger 
well  up  into  the  rectum  and  having  the  thumb  outside 
on  the  coccyx,  you  have  complete  control,  and  can  tell 
whether  there  is  mobility  or  crepitus.  In  addition,  we 
often  find  that  the  coccyx  is  abnormally  tipped  in ;  and 
we  can  push  it  back  into  place.  Usually  it  can  be 
pushed  back,  temporarily  at  least,  into  place.  It  is 
important  to  rectify  the  position,  inasmuch  as  if  left, 
it  interferes  with  the  action  of  the  bowels,  causes 
tenesmus,  and  is  apt  to  produce  neuralgic  pains. 
Coccyodynia  is  apt  to  result,  and  sometimes  requires 
operation  to  relieve  it.  I  have  seen  one  or  two  cases 
of  fracture  of  the  coccyx  do  well  under  the  following 
treatment :  clear  out  the  bowels  thoroughly  ;  replace 
the  coccyx  into  position  by  the  finger  in  the  rectum ; 
keep  the  patient  on  the  side  in  bed,  and  do  not  let 
him  lie  on  the  back ;  keep  the  stools  perfectly  soft, 
which  is  best  done  by  daily  small  doses  of  castor-oil. 

The  slight  injuries  of  the  coccyx  which  happen  from 
persons  being  thrown  from  a  carriage  or  sleigh,  or 
falling  on  some  sharp  substance,  the  top  of  a  chair  for 
instance,  produce  a  bending  of  the  coccyx  without 
fracture.  They  strain  the  ligaments,  bruise  the  parts, 
lead  to  subsequent  spasm  of  the  little  coccygeal  muscles, 
and  to  a  rheumatic  condition,  or  to  some  sort  of  an  in- 
flammation of  the  ligaments  of  the  coccyx  itself.   This 
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is  frequently  the  seat  of  long-continued  neuralgic  pain, 
and  is  sometimes  relieved  by  dividing  the  ligaments; 
sometimes  it  has  to  be  treated  by  excising  the  coccyx 
itself,  which  is  not  a  dangerous  operation,  if  properly 
conducted,  although  the  hole  that  is  left  will  surprise 
you  by  its  depth  and  size,  and  take  some  time  to  heal 
up.  The  average  results  of  any  operative  interference 
are  not  very  encouraging. 

Fractures  of  the  Neck  of  the  Thigh-Bone. —  The  neck 
of  the  thigh-bone  differs  very  much  at  different  ages. 
In  the  young  subject  it  is  at  a  very  slight  angle  from 
the  shaft.  In  youth  it  becomes  a  little  more  oblique ; 
in  adult  life  it  is  at  a  greater  angle ;  in  old  age  it  is  al- 
most transverse  ;  and  in  addition  to  that,  it  is  shortened. 

As  to  the  anatomical  structure  of  the  neck  of  the 
femur,  the  posterior  edge  has  the  thinner  wall.  It 
is  made  up  of  cancellous  tissue  partially.  The  thinner 
wall  being  on  the  posterior  part,  after  moderate  inju- 
ries it  is  the  back  wall  which  breaks  first ;  and  if  that 
gives  way,  then  the  femur  rotates  (just  as  it  would 
upon  a  hinge)  upon  the  back  wall,  and  the  foot  turns 
out.  That  is  the  usual  history.  In  complete  fracture 
across,  the  foot  turns  out,  from  the  loss  of  control  of 
the  obturator  muscles. 

The  fact  of  this  different  structure  of  the  bone,  and 
its  different  positions  in  different  ages,  apparently  ex- 
plains why  it  is  that  fractures  of  the  neck  of  the  thigh- 
bone, which  are  complete,  are  very  difficult  to  make 
unite  again  after  a  certain  age.  Bony  union,  it  is  as- 
serted, almost  never  takes  place  beyond  the  age  of 
sixty.  I  have  seen  what  I  supposed  to  be  bony  union 
at  the  age  of  fifty-four,  or  fifty-five.  Even  when  a 
person  has  passed  fifty,  judging  by  the  constitution 
and  the  relative  age,  we  may  infer  whether  they  will 
have  sufficient  vigor  to  unite  the  fracture  of  the  neck 
of  the  thigh-bone  by  bone. 

Various  reasons  exist  why  this  should  be  difficult  to 
do.  In  the  first  place,  the  upper  fragment,  as  you  see, 
is  like  one-half  or  two-thirds  of  a  billiard  ball,  lying  in 
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the  socket,  bathed  in  the  synovial  fluid,  having  no  nu- 
trition except  that  coming  from  the  ligamentum  teres. 
When  there  is  a  complete  fracture,  the  neck  rides  out 
of  the  socket;  the  femur  is  gradually  drawn  up  out 
of  the  socket ;  the  limb  is  very  much  shortened ;  the 
parts  do  not  come  in  apposition;  and  it  is  difficult  to 
keep  them  in  apposition,  indeed,  by  treatment.  Not 
only  does  shortening  take  place,  but,  in  addition  to 
that,  the  femur  drops  back  by  gravitation  as  the  pa- 
tient lies  in  bed. 

Want  of  apposition,  want  of  perfect  nutrition,  and 
the  general  feebleness  of  the  parts,  are  the  causes  of 
failure  of  good  bony  union  in  this  fracture. 

On  the  other  hand,  there  is  another  species  of  fract- 
ure of  the  neck  where  separation  of  the  fragments 
does  not  take  place.  This  is  called  impacted  fracture 
of  the  neck  of  the  thigh-bone :  and  it  occurs  from  the 
strong  bony  tissue  of  the  shaft  being  driven  into  the 
neck  and  head ;  the  posterior  wall  of  the  neck,  which 
is  the  thinner,  giving  way  ;  and  more  or  less  impaction 
taking  place  at  a  greater,  or  less  angle.  By  that  I 
mean  that  this  may  possibly  take  place,  with  the  foot 
directly  forward,  or  in  the  position  of  moderate  or  ex- 
treme eversion,  according  as  the  bone  is  driven  in  pos- 
teriorly, as  you  must  see. 

Impacted  fracture  of  the  neck  of  the  thigh-bone 
takes  place  at  the  same  age  as  the  complete  fracture ; 
and  it  is  much  more  likely  to  occur  in  the  middle-aged 
and  old  than  in  the  young ;  just  as  in  the  fracture  of 
the  anatomical  neck  of  the  humerus,  it  is  especially 
in  middle  life  and  advanced  age  that  that  occurs.  In 
extreme  youth  the  epiphyses  separate  ;  in  adult  age 
the  bone  breaks  at  the  surgical  neck. 

The  force  required  to  make  the  neck  of  the  thigh- 
bone crumble  or  yield,  either  to  impaction  or  fracture, 
is  sometimes  so  slight,  in  advanced  age,  that  the  theory 
has  been  advanced,  when  a  person  falls  and  a  break  is 
found,  that  the  fall  is  subsequent  to  the  fracture. 
Sometimes,  probably,  this  is  true ;  for  the  violence  of 
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the  fall  is  occasionally  so  slight  that  you  can  hardly 
consider  it  enough  to  produce  fracture.  Old  women 
will  sink  down  on  the  floor  of  a  softly-carpeted  room, 
perhaps  a  distance  of  two  or  three  feet,  and  be  found 
to  have  either  impacted,  or  complete  fracture  of  the 
neck  of  the  thigh-bone.  The  slightest  possible  acci- 
dents seem  to  be  coincident  with  this  fracture.  Whether 
they  are  always  the  cause  of  it  we  have  no  means 
of  knowing ;  or  whether,  possibly,  the  bone  may  give 
way  first. 

Moreover,  there  is  another  very  deceptive  point.  It 
is  this  ;  that  in  these  fractures  when  the  patient  merely 
slips  down  on  the  ground,  as  happens  sometimes,  the 
patient  is  not  at  first  rendered  so  helpless  but  that  he 
or  she  can  stand,  or  walk  a  few  steps,  after  an  im- 
pacted fracture  ;  but  not  after  complete  fracture  of 
the  neck  of  the  thigh-bone.  Instances  are  known  in 
which  patients  have  ascended  two  or  three  steps  of  a 
flight  of  stairs,  before  giving  out. 

A  great  deal  of  importance  has  been  laid,  as  to  the 
chances  of  bony  union  and  good  repair,  on  the  fact 
whether  the  line  of  fracture,  in  a  complete  fracture  of 
the  neck  of  the  thigh-bone,  was  entirely  inside  the 
capsule,  outside  the  capsule,  or  partially  inside  and 
partially  outside.  A  fracture  outside  the  capsule  of 
the  neck,  outside  the  socket-joint,  is  as  likely  to  unite 
by  bone  as  a  fracture  of  the  shaft,  or  of  the  trochan- 
ters themselves.  In  proportion  as  we  approach  a 
complete  intracapsular  fracture,  we  approach  a  point 
where  non-union  is  liable  to  occur ;  but  to  diagnosti- 
cate the  exact  running  of  a  fracture  partially  inside 
and  partially  outside  the  capsule  is  probably  beyond 
our  knowledge.  Some  authorities  pretend  to  do  it. 
There  is  an  anatomical  peculiarity  which  is  well  recog- 
nized and  has  been  written  upon,  which  rather  gives 
discredit  to  this  assertion.  It  would  be,  in  the  first 
place,  down  through  the  deep  tissues  of  the  buttock, 
extremely  difficult  to  tell  exactly  where  a  fracture  had 
gone  with  reference  to  the  capsule,  even  if  we  knew 
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the  exact  position  where  the  capsule  is.  We  know- 
where  it  ought  to  be.  It  varies.  In  some  joints  it  is 
higher;  in  some  it  is  inserted  lower  upon  the  neck; 
and  if  you  take  this  doubtful  anatomical  position  of 
the  capsule  itself,  and  the  difficulty  of  detecting  a  fract- 
ure which  may  run  one-fourth  of  an  inch  one  way  or 
the  other,  above  or  below  the  neck,  you  must  see  the 
difficulty  of  the  diagnosis  of  partial  intracapsular  fract- 
ure from  entire  intracapsular  fracture.  It  is  quite 
clear  when  we  get  a  fracture  outside ;  we  can  recog- 
nize crepitation  directly  under  the  trochanter,  and 
other  signs  ;  but  when  it  gets  in  the  vicinity  of  the 
capsule,  to  tell  whether  wholly  inside  or  out,  1  am  in- 
clined to  think  is  beyond  the  ordinary  run  of  wisdom, 
or  of  guessing. 

Symptoms  of  these  two  classes  of  injuries.  They 
are  sometimes  so  slight  that  they  are  unfortunately 
overlooked.  The  patient  has  a  fall  the  like  of  which 
he  has  had  many  times  before  without  sustaining  the 
least  injury.  He  becomes  incapacitated ;  sees  he  or 
she  cannot  walk ;  and  the  friends,  and  often  the  physi- 
cian, are  ready  to  ascribe  it  to  a  contusion,  or  bruising, 
or  neuralgia  of  the  part,  rather  than  to  a  fracture.  The 
subsequent  symptoms  at  first  are  so  slight  that  this 
sort  of  fracture  is  very  liable  to  be  overlooked. 

The  impacted  fracture.  The  patient  has  a  very 
slight  slip  or  fall.  He  gets  up  and  steps  a  step  or  two, 
and  he  says  he  cannot  go  any  further.  On  being  ex- 
amined it  is  rare  that  any  bruise  of  the  external  parts 
is  found.  Such  patients  usually  fall  with  a  good  deal 
of  clothing  on  ;  and  on  some  place  perhaps  where  it 
is  soft,  and  a  bruise  is  not  common  as  it  is  in  other 
fractures.  Subsequent  swelling  comes  on  ;  but  that  is 
after  a  day  or  two.  There  is  not  much  to  guide  to  the 
seat  of  the  injury  except  the  nature  of  the  fall  and  the 
nature  of  the  pain,  which  is  marked  and  localized.  On 
having  such  a  patient  put  to  bed  and  the  two  legs  care- 
fully compared,  it  will  be  found  that  there  is  a  slight 
shortening  and  considerable  eversion.     Great  eversion 
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is  not  always  the  fact;  and  occasionally  the  foot  may 
even  be  inverted,  in  some  forms  of  impacted  fracture. 
We  should  readily  distinguish  the  inversion  of  this 
fracture  from  the  inversion  of  a  dislocation  on  the 
dorsum,  from  the  fact  that  in  dislocation  on  the  dorsum 
we  must  have  a  shortening  of  one  and  a  half  to  two 
inches,  and  in  this  fracture  we  should  have  a  scarcely 
appreciable  shortening,  one  difficult  to  measure ;  one- 
eighth  to  one-fourth  of  an  inch,  perhaps,  marks  the 
outside  limit  in  the  simple  impacted  fracture  of  the 
femur.  One-fourth  of  an  inch  is  the  common  thing, 
and  with  moderate  eversion,  inability  to  rotate  the  foot 
in.  They  can  move  the  toes  in  if  they  make  great 
effort.  In  addition  to  this  we  should  not  gain  much 
by  rotation  of  the  trochanters,  because  although  the 
arc  of  the  circle  through  which  it  sweeps  may  have 
been  shortened,  it  is  not  like  the  spindle-shaped  motion 
when  the  shaft  is  broken  completely  off.  In  impacted 
fracture,  then,  with  slight  shortening  and  eversion,  if 
we  examine  here  and  rotate,  we  shall  not  appreciate 
much  difference  in  the  arc  of  rotation  from  the  normal 
state.  These  are  about  the  only  signs ;  and  they  are 
very  slight.  If  such  a  case  is  overlooked,  the  patient 
will  struggle  to  sit  up,  and  will  be  taken  out  of  bed 
into  an  easy-chair  and  begin  to  try  to  move  about  ; 
and,  either  after  a  long  time  the  part  will  slowly  re- 
cover at  the  expense  of  a  great  deal  of  pain,  or  what 
is  more  common,  the  first  violent  motion  of  any  kind 
will  produce  a  complete  fracture.  Total  disability 
will  follow,  and  complete  eversion,  and  a  powerless 
and  shortened  limb.  This,  then,  would  emphasize 
very  much  the  importance  of  not  churning  about  such 
a  suspected  fracture  too  much  to  get  crepitus  ;  for  if 
we  have  converted  the  impacted  into  the  complete 
fracture,  we  have  added  very  possibly  a  ligamentous 
union. 

A  slight  injury,  very  slight,  no  bruises;  the  patient 
is  not  able  to  believe  at  first  that  anything  can  be 
broken  ;  tries  to  stand,  has  to  give  it  up  ;  has  great  pain 
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(being  already  fifty-five  to  sixty  years  of  age)  ;  he  is 
found  to  have  slight  eversion,  slight  shortening,  inabil- 
ity to  rotate  the  foot  in,  pain  localized  perfectly  about 
the  neck  of  the  femur  ;  and  that  is  all.  Those  are  the 
symptoms  of  moderate  impaction. 

On  the  other  hand,  in  the  complete  fracture  of  the 
neck  of  the  thigh-bone,  as  a  rule,  the  patient  has  a 
similar  fall,  not  necessarily  a  more  violent  one.  It 
depends  upon  the  age  of  the  patient,  condition  of  the 
bone,  and  the  reception  point  of  force,  whether  or  not 
he  will  get  a  complete  or  impacted  fracture. 

The  signs  differ  a  good  deal  from  those  of  impacted 
fracture,  and  the  signs  are  very  important  to  distinguish 
between  these  two. 

Complete  fracture  usually  gives  a  shortening  of  one 
to  one  and  a  half  inches.  At  first  this  shortening  does 
not  take  place.  It  comes  on  gradually.  At  first  we 
have  slight  shortening  with  eversion  and  helplessness. 
The  next  day  shortening  will  take  place,  unless  some 
treatment  has  been  applied  to  draw  the  limb  down. 
In  addition  to  this  the  foot  is  laid  off  in  an  everted 
position.  It  is  completely  helpless.  The  patient  can 
hardly  lift  the  outer  side  of  the  foot  from  the  edge 
of  the  bed,  and  cannot  invert  it  to  anywhere  near 
the  extent  he  can  in  an  impacted  fracture.  Pain  is 
great  on  manipulating  the  limb.  If  ether  is  given,  in 
the  early  stages,  by  drawing  down  gently,  and  bring- 
ing the  shaft  opposite  the  neck,  we  shall  generally  get 
crepitus  ;  but  we  shall  get  at  any  rate  one  other  sign, 
and  that  is,  examining  the  trochanter,  we  shall  find 
instead  of  sweeping  through  its  normal  arc,  it  merely 
rotates  feebly.  We  can  get  it  more  particularly  if 
we  seize  it ;  and  with  the  patient  etherized,  and  a  per- 
son taking  the  knee,  we  can  see  whether  this  bone 
rotates  through  the  arc  of  a  circle  which  comprises 
several  inches,  or  merely  turns  on  itself.  If  the  latter, 
you  may  be  quite  sure  that  the  neck  of  the  femur  is 
broken  off.  In  addition  to  this,  if  the  case  is  untreated 
for    ten    or    twelve    hours,    you  will    have  increasing 
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shortening,  until  it  amounts  to  one,  or  one  and  a  half 
inches,  in  very  niauy  cases.  We  all  know  how  difficult 
it  is  to  make  an  accurate  measurement  as  to  shorten- 
ing;  and  a  number  of  observations  must  be  made  and 
the  mean  taken.  Great  care  must  be  taken  to  place 
the  patient  exactly  straight  on  the  bed,  to  have  the 
limbs  alike,  to  have  the  everted  foot  held  up  so  as  to 
correspond  to  the  other,  that  the  knees  shall  be  down 
flat,  that  the  patient  shall  have  no  pillow.  The  sur- 
geon should  look  at  the  patient  from  the  foot  of  the 
bed,  and  see  if  he  can  draw  a  line  directly  through  the 
body  to  the  axis  of  the  head,  and  then  proceed  to  meas- 
ure from  the  anterior  superior  spine  to  the  inner  con- 
dyle, and  from  the  umbilicus  to  the  inner  condyle  ;  and 
usually  he  will  detect  shortening  by  both  of  these  meas- 
urements, sometimes  not  exactly  corresponding.  If 
one  gives  one-half  inch,  and  the  other  three-fourths, 
he  must  compromise,  and  conclude  that  the  true  shorten- 
ing lies  between  these.  This  is  of  no  matter  one  way 
or  the  other,  except  for  purposes  of  diagnosis  ;  and  in 
that  way  it  is  of  considerable  importance.  We  know 
when  the  femur  is  drawn  out  of  the  socket  on  the 
dorsum,  that  it  is  pulled  up  and  shortened  a  couple  of 
inches.  When  we  get  a  fracture  of  the  shaft  of  the 
femur,  we  get  deformity  in  the  contour  of  the  limb 
and  great  shortening  at  once.  On  the  other  hand, 
when  we  get  a  fracture,  impacted,  of  the  neck  of 
the  thigh-bone,  we  get  very  slight  shortening,  with 
eversion ;  and  with  complete  fracture,  considerable 
shortening  after  a  time,  but  not  at  the  first  moment 
when  the  accident  occurs.  Do  not  be  deceived  into 
the  idea  when  you  are  first  called  to  a  suspected  fract- 
ure of  the  neck  of  the  thigh-bone,  that  it  cannot  be 
wholly  broken  off  because  at  first  considerable  shorten- 
ing does  not  exist.  You  must  take  all  the  signs  to- 
gether ;  examine  carefully  again  during  the  next 
twelve  hours,  and  you  will  probably  arrive  at  an  accu- 
rate conclusion. 

In  addition  to  the  chances  of  getting  no  union,  the 
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patient,  if  advanced  in  life  and  at  all  of  the  rheumatic 
diathesis,  is  liable  also  to  have  a  great  effort  of  nature 
to  throw  out  bone  in  the  vv^rong  place.  She  will  not 
join  the  broken  part;  but  throws  out  bony  growths 
about  the  socket,  and  perhaps  about  the  trochanters ; 
the  result  of  which  is  indurations,  bony  osteophytes 
occurring  at  various  points,  pain,  and  more  inca- 
pacity of  the  limb  than  if  the  patient  had  not  under- 
gone this  rheumatic  change.  We  have  got  to  take 
that  into  account  in  making  a  careful  and  guarded 
prognosis  with  regard  to  the  future  utility  of  a  hip- 
joint  injury  in  an  old  person.  This  change  may  come 
on  after  impacted  fractures ;  and  it  is  not  safe  to  say 
to  the  patient,  "  Your  bone  is  cracked,  not  broken  off, 
and  in  a  few  weeks  it  will  join  and  be  as  useful  as 
ever,"  for  that  is  not  always  the  case.  In  addition  to 
this,  a  great  many  of  these  patients  suffer  from  sciatica, 
which  is  annoying,  exhausting  to  the  patient,  leads,  of 
course,  to  wasting  and  non-use  of  the  muscles  about 
the  hip,  and  subsequent  more  feeble  use  of  the  limb 
for  a  long  while.  This  also  has  to  be  taken  into  account. 
Now,  as  to  the  treatment  of  these  two  classes  of  in- 
juries. It  is  evident  that  every  effort  should  be  directed 
to  prevent  an  impacted  fracture  from  being  separated 
from  the  place  where  it  has  been  forced  in.  We  are 
willing  to  have  a  little  shortening,  to  have  eversion, 
provided  the  impaction  can  stay  ;  because  that  assures 
us  of  a  firm  bony  union.  To  extend  the  limb  by 
weights  is  to  risk  breaking  it  off.  No  extension  should 
be  used  after  an  impacted  fracture,  except  with  the 
idea  of  steadying  the  limb.  It  is  important  that  the 
parts  should  be  held  still;  and  it  is  best  accomplished 
by  the  pelvic  belt.  Put  a  pad  up  behind  the  trochanter, 
which  they  cannot  shift  about  and  lie  on — a  pad  of 
hair  or  cotton,  or  a  little  sand  bag,  which  will  hold  the 
weight  of  the  trochanter  up  ;  the  pelvic  belt;  and  ad- 
ditional sand  bags  to  lie  about  the  limb  to  correct  the 
eversion  as  far  as  possible,  and  to  keep  the  patient  as 
still  as  possible.     In  this  impacted  form,  this  mode  of 
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treatment  seems  to  give  very  fair  results.  If  we  can 
get  along  in  the  old  person  without  long  internal  or 
external  splints  or  extension,  we  by  so  much  diminish 
their  suffering,  and  the  chance  of  bed-sores,  and  they 
generally  do  better  and  get  about  sooner.  In  the  im- 
pacted fracture,  when  we  are  quite  clear  about  it,  we 
should  not  manipulate  it  too  much  ;  should  support 
the  back  of  the  trochanter ;  support  with  a  pelvic  belt, 
use  sand  bags  and  rest.  Six  weeks  usually  will  suffice 
to  get  it  into  the  condition  where  the  patient  can  sit 
up  in  a  chair.  After  a  while  the  neck  will  get  quite 
strong;  and  with  the  exception  of  slight  shortening 
and  slight  eversion,  the  patient  frequently  does  very 
well. 

On  the  other  hand,  in  the  complete  fracture  of  the 
neck  of  the  thigh-bone,  we  cannot  be  quite  sure  whether 
we  are  to  have  bony  union  or  not ;  and  we  know  that 
if  we  let  the  part  alone,  the  muscles  within  the  next 
twelve  to  thirty-six  hours  will  pull  the  lower  fragment 
far  up  beyond  the  upper  one  and  produce  shortening, 
and  that  no  union  can  take  place  because  the  parts  are 
not  in  apposition.  Moreover,  in  addition,  this  muscu- 
lar contractility  keeps  the  patient  in  constant  pain  ; 
and  therefore  in  this  particular  injury,  at  any  age,  I 
am  inclined  to  think  a  moderate  extension  by  weight 
and  pulley,  for  a  while,  at  least,  is  a  useful  mode  of 
treatment.  It  overcomes  muscular  spasm  ;  overcomes 
the  pain  ;  draws  the  parts  down  into  contact ;  keeps 
them  at  rest;  puts  them  in  a  position  where  they  can 
unite,  if  there  is  any  union  to  take  place.  The  objec- 
tion against  using  extension  and  apparatus  on  these 
old  people  is  that  occasionally  the  shock  and  confine- 
ment kill  them ;  and  where  they  show  any  signs  of 
flagging  we  should  accept  the  fact  that  the  chance  of 
life  is  better  than  any  disability  about  the  hip.  We 
should  take  off  the  apparatus,  and  put  them  on  the 
double-inclined-plane  chair,  perhaps.  In  that  way  we 
may  save  life  ;  prevent  disasters  by  sores ;  retain  for 
them,  perhaps,  control  over  the  bladder,  which  is  fre- 
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quentlylost;  aud  they  may  live  a  number  of  years. 
If  they  are  strong  enough  in  the  arms  and  shoulders 
they  get  along;  for  they  will  be  able  to  use  crutches 
and  go  about.  Many  of  them  live  for  years,  and  go 
about  on  crutches,  with  a  ligamentous  union  and  a 
dangling  and  everted  foot.  That  is  the  reason  why  it 
is  sometimes  dangerous  to  use  extension  ;  but  if  the 
patient  can  tolerate  extension,  I  am  inclined  to  think 
a  mode)'ate  degree  of  it  is  indispensable  in  the  early 
treatment  —  not  applied  with  the  same  rigidity  or 
hope  of  union  as  we  should  in  fracture  of  the  shaft  of 
the  femur,  but  as  a  conservative  measure  to  relieve 
the  spasm  and  pain,  and  to  put  the  fragments  in 
proper  position,  and,  in  addition  to  that,  to  keep  the 
parts  quiet  until  nature  makes  the  next  change,  which 
she  makes  if  union  is  going  to  fail.  This  change  con- 
sists in  rounding  off  and  smoothing  the  fragments  and 
leading  to  a  sort  of  fibrous  union  ;  and  after  that 
change  has  taken  place,  the  parts  are  no  longer  pain- 
ful ;  do  not  rub  together ;  slide  smoothly  on  each 
other ;  and  are  protected  by  a  species  of  false  mem- 
brane. Extension  can  then  as  well  be  taken  off  as 
not,  for  no  further  relief  is  to  be  expected  from  it. 

In  old  times  the  whole  treatment  of  fractures  of  the 
lower  extremity  was  so  much  more  rigid  than  now, 
that  the  patients,  even  in  vigorous  life,  frequently  got 
bed-sores,  frequently  got  bad  ulcerations  of  the  peri- 
neum from  the  straps  that  were  applied  for  counter- 
extension,  not  infrequently  sloughing  of  the  heel  from 
the  foot  being  held  in  a  firm  box  so  long.  No  wonder 
that  the  older  surgeons,  seeing  these  disasters  in  strong 
subjects,  should  find  that  they  were  pernicious  and 
fatal  to  an  old  person. 

Now,  on  the  other  hand,  we  have  fortunately  altered 
that,  and  the  treatment  of  fractures  of  the  lower  ex- 
tremity is  not  80  severe.  Bed-sore  is  rare.  Sloughing 
of  the  heel  is  practically  unknown.  I  have  not  seen 
one  for  many  years,  in  treating  fractures.  The  peri- 
neal strap  has  been  wholly  abandoned.     The  modern 
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treatment  of  fracture  of  the  thigh  is  extension  by 
weight  and  pulley  ;  raising  the  foot  of  the  bed  ;  pre- 
venting rotation  outwards  of  the  limb  by  a  long  splint 
or  sand  bags ;  and  this  can  be  much  more  safely  ap- 
plied to  an  old  person  than  the  former  harsh  treatment 
could  be. 

These  are  the  arguments,  pro  and  con,  in  treating 
complete  fracture  of  the  neck  of  the  thigh-bone. 
Moderate  extension,  carefully  applied,  is  useful,  for  it 
may  lead  to  union.  If  union  has  failed  to  take  place 
after  six  or  eight  weeks,  there  is  not  the  slightest  hope 
of  its  taking  place.  Then  extension  should  be  aban- 
doned, and  the  patient  got  up  on  crutches  ;  and  massage 
should  be  used  to  strengthen  the  muscles  about  the 
joint. 

In  a  certain  proportion  of  cases  we  shall  be  annoyed 
by  the  persistence  of  roughness  and  grating  in  and 
about  the  joint,  which  is  not  due  to  the  fracture,  which 
has  been  rounded  and  softened  in  a  false  membrane, 
but  to  the  occurrence  of  chronic  rheumatic  arthritis. 
That  is  the  bane  of  this  class  of  injuries ;  and  it  is 
difficult  to  do  much  for  the  comfort  of  the  patients, 
unless  they  can  wear  some  sort  of  leather  splint  or 
support,  which  will  prevent  much  motion  of  the  joint ; 
or  are  sufficiently  strong  to  wear  a  Say  re's  apparatus, 
which  extends  the  leg  a  little,  and  allows  the  patient 
to  walk  without  much  motion  or  friction  in  the  joint 
itself. 
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XII. 


SPECIAL    FRACTURES. 


Fracture  of  the  Greater  Trochanter.  —  It  happens 
occasionally  that  a  person  breaks  off  the  greater  tro- 
chanter. That  can  be  easily  diagnosticated,  because 
the  trochanter  is  so  superficial  that  we  can  feel  it 
through  the  tissues,  grasp  it  and  detect  crepitation. 

If  it  is  a  fracture  of  the  trochanter  alone,  then  we 
can  apply  treatment  by  the  pelvic  belt  and  gentle  ex- 
tension, and  keep  the  parts  quiet,  and  we  are  sure  of 
union.  If  it  is  a  fracture  through  the  trochanter  and 
the  neck,  we  must  treat  it  as  a  fracture  high  up,  either 
in  the  straight  position,  or  sometimes,  if  the  fracture 
occurs  below  the  trochanter  minor,  then  in  the  double- 
inclined-plane  position,  which  will  favor  the  approxi- 
mation of  the  fragments. 

When  the  femur  happens  to  be  broken  off  just  be- 
low the  lesser  trochanter,  the  upper  fragment  is  strongly 
pulled  upon  by  the  psoas  and  iliacus  muscles.  The  in- 
jury throws  them  into  spasmodic  contraction.  They  are 
ordinarily  so  strong  as  to  move  and  evert  the  fragment. 
Everything  is  gone  except  this  little  piece,  and  they 
seize  this  and  turn  it,  and  tip  it  outwards.  The 
shaft  goes,  usually,  backwards ;  and  no  approximation 
of  the  fragments  is  possible,  without  great  care.  It  is 
sometimes  possible  in  the  straight  position  to  get  this 
fragment  down  to  match  the  shaft.  If  you  are  unable 
to  do  this,  you  must  bring  the  lower  fragment  up.  So 
that  it  is  this  class  of  fractures  that  is  best  treated  on 
the  double  inclined  plane.  That  is  Nathan  Smith's 
method  of  treating  fractures  of  the  thigh.  Nowadays 
most  fractures  of  the  thigh  are  treated  in  the  straight 
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position.  It  is  a  noteworthy  fact  that  Hippocrates 
treated  fractures  of  the  thigh  in  the  straight  position. 
People  got  dissatisfied  with  that ;  and  two  or  three 
centuries  ago  they  treated  them  all  on  the  double  in- 
clined plane.  Now  they  are  almost  all  treated  in  the 
strictly  horizontal  position,  once  more. 

When  an  old  person  falls  and  breaks  the  neck  of 
the  thigh  bone  completely  off,  you  apply  treatment ; 
and  the  two  questions  always  asked  are :  Is  the  patient 
going  to  be  lame  afterwards  ?  You  can  safely  say, 
"  Yes."  If  they  do  well  they  will  go  on  crutches  a  long 
while.  If  they  do  extremely  well,  they  will  be  able 
to  use  a  cane ;  but  not  be  able  to  go  without  a  cane, 
in  all  probability,  for  the  rest  of  their  lives.  How 
long  are  they  going  to  be  confined  ?  That  you  must 
put  at  a  long  period.  The  treatment  that  you  apply 
to  complete  fracture  of  the  neck  would  not  cover  more 
than  six,  or  eight  weeks  ;  but  the  subsequent  recovery 
of  the  powers  of  the  old  person  always  consumes  months  ; 
and  four  to  six  months  is  perhaps  none  too  long  to 
say,  before  they  get  to  moving  about  freely ;  and,  of 
course,  in  a  limited  class  of  cases  you  would  say,  this 
person  is  so  old  and  feeble,  having  already  reached 
the  age  of  eighty,  or  more  perhaps,  that  it  is  hardly 
worth  while  to  subject  him  to  hard  confinement  and 
to  apparatus ;  but  the  better  way  is  to  put  the  patient 
of  that  age  upon  a  soft  bed  with  springs  and  mattress 
so  arranged  and  divided,  that  the  bed  can  be  tilted 
about  on  a  double  inclined  plane ;  and  subsequently 
get  him  on  a  lounge  or  chair  of  the  same  plane  ;  and 
look  after  the  bladder.  Look  after  bed-sores.  Keep 
up  the  nutrition  without  applying  rigid  apparatus. 
Be  cautious  about  applying  bandages  firmly  to  the 
parts,  for  you  run  a  great  risk  of  so  interfering  with 
the  circulation,  that  gangrene  may  be  set  up  in  the 
toes,  to  which  they  are  extremely  liable.  In  the  first 
place,  as  you  know,  the  venous  circulation  on  the  sur- 
face is  extremely  sluggish  j  the  vessels  are  much  dilated. 
In  addition  to  that  there  may  be  atheroma  of  the  arteries, 
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which  has  reduced  their  calibre  and  elasticity  so  that 
the  nutrition  of  the  extreme  parts  of  the  foot  is  very 
poor.  Such  a  limb  will  stand  very  little  exposure  to 
cold ;  will  heal  very  slowly  if  it  is  injured ;  will  slough 
very  readily  if  it  is  compressed  by  a  bandage  or  ap- 
paratus. 

Fracture  of  the  Femur.  —  It  is  this  bone  which 
gives  rise  to  the  greatest  number  of  cases  of  shorten- 
ing ;  conspicuously  so  because  it  supports  the  whole 
weight  of  the  body,  and  because  it  is  small;  and  also, 
especially,  because  the  muscles  that  are  attached  around 
it  are  so  powerful.  When  the  femur  breaks,  shorten- 
ing is  immediate  and  considerable,  and  amounts  fre- 
quently to  an  inch  within  the  first  few  minutes.  The 
deformity  of  the  limb  is  very  marked.  The  limb  ap- 
pears twisted  out  of  place  as  well  as  helpless.  The 
muscles  above  are  irregular,  and  the  deformity  of  out- 
line is  always  considerable  in  fracture  of  the  femur. 
Shortening  and  deformity.  In  addition  to  that  if  you 
draw  the  part  down,  you  get  crepitus ;  and  a  hinge  or 
false  joint  in  the  middle  of  the  thigh,  for  instance,  is 
very  conspicuous  when  you  try  to  lift  so  large  a  por- 
tion of  the  body,  so  that  the  signs  of  broken  femur  are 
marked  from  the  beginning. 

In  consequence  of  the  power  of  these  muscles,  shorten- 
ing is  very  difficult  to  overcome  by  extension ;  and  it 
frequently  happens  as  the  result  of  treatment  that  a 
considerable  shortening  remains.  I  think  I  said  in 
the  beginning  of  this  course,  that  recent  measurements, 
conducted  in  a  number  of  museums,  of  specimens  of 
fracture  of  the  femur,  for  instance,  had  proved  that 
that  bone  especially,  of  the  long  bones,  never  united 
without  shortening.  This  may  be  qualified  a  little 
perhaps  in  the  case  of  the  femur  of  children,  where 
the  break  is  usually  transverse,  and  where  union  with- 
out shortening  frequently  occurs.  In  the  adult  shorten- 
ing is  the  rule. 

How  much  shortening  is  to  be  considered  a  fair 
result?     Experience  has  proved  that  a   patient  will 
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walk  without  perceptible  limp  with  three-fourths  of 
an  inch  shortening.  He  may  need  possibly  another 
lift  upon  the  sole  and  heel  of  the  boot,  but  will  not 
limp  perceptibly  with  three-fourths  of  an  inch  shorten- 
ing ;  for  the  pelvis  tilts,  and  the  whole  side  of  the  body 
accommodates  itself  to  that  shortening,  without  show- 
ing appreciable  lameness.  What  is  called  a  first-rate 
result  in  broken  femur  is  one-fourth  of  an  inch  shorten- 
ing. One-half  inch  does  not  make  us  ashamed.  Three- 
fourths  of  an  inch  is  not  desirable  ;  but  still  we  may 
feel  that  the  patient  is  not  going  to  be  lame,  and  con- 
spicuous to  himself  and  others.  Beyond  three-fourths 
of  an  inch  marked  lameness  occurs ;  and  instances  are 
seen,  frequently,  in  which  either  without  treatment,  or 
from  unfortunate  treatment,  shortening  results  of  from 
one  to  one  and  a  half  inches. 

We  may  then  in  attending  a  fracture  of  this  bone 
expect  to  be  able  to  make  an  easy  diagnosis ;  expect 
to  have  a  case  that  will  require  treatment  and  a  great 
deal  of  care  to  avoid  shortening ;  and  expect  to  have 
some  shortening  any  way;  and  it  is  just  as  well,  if 
anything  is  said  upon  the  subject,  for  the  patient  and 
his  friends  to  understand  from  the  beginning,  that  no 
treatment  can  make  a  broken  bone,  of  that  character, 
as  long  as  it  was  before.  They  must  be  made  to  un- 
derstand that  it  shortens  in  mending.  That  is  true ; 
but  there  is  another  point  true,  for  which  we  are  re- 
sponsible if  we  allow  it  to  occur  ;  and  that  is  this,  that 
after  union  has  taken  place  to  a  pretty  firm  degree,  if 
we  allow  the  patient  to  go  about  too  soon  upon  such 
a  bone  (as  it  bears  such  a  weight  and  is  so  small), 
subsequent  shortening  will  take  place  after  union  has 
occurred,  from  pushing  up,  shortening  and  shrinking 
of  the  soft  callous  union,  which  has  not  yet  become 
bone.  These  are  the  cases  that  get  out  of  bed  at  the 
end  of  six  weeks ;  come  out  with  a  shortening  of  one- 
fourth  of  an  inch,  and  are  found  to  have  increased  the 
shortening  by  another  one-fourth  or  one-half  of  an  inch. 
It  is  remediable.     The  limb  can  be  drawn  down  and 
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the  original  length  secured  ;  but,  unfortunately,  unless 
we  are  on  our  guard,  it  is  liable  to  occur,  and  very  fre- 
quently it  is  not  detected.  Some  shortening  we  are 
responsible  for ;  and  that  is  this  kind  ;  but  the  shorten- 
ing that  occurs  in  the  beginning  from  the  mending  of 
the  bone  we  are  not  responsible  for,  at  all ;  and  if  the 
patient  escapes  with  not  over  three-fourths  of  an  inch 
shortening,  he  is  not  going  to  be  essentially  lame. 

In  all  the  ordinary  fractures  of  the  femur,  anywhere 
from  an  inch  or  two  above  the  popliteal  space  to  an 
inch  or  two  below  the  trochanters,  the  treatment  is 
the  same.  In  old  times  it  was  treatment  in  the 
straight  position.  Two  or  three  centuries  ago  treat- 
ment vibrated  back  to  the  double  inclined  plane.  Lat- 
terly, it  has  returned  to  the  straight  position  ;  and  it  is 
the  rule  now  that  all  fractures  of  this  kind  that  I 
spoke  of  are  treated  in  the  horizontal  position,  and  by 
extension  and  counter-extension.  Since  the  use  of  the 
weight  and  pulley,  which,  by  the  way,  is  mentioned 
far  back  in  the  Middle  Ages ;  and  since  the  use  of 
plaster  extension,  which  was  used  in  1771 ;  since  the 
re-discovery  and  re-use,  so  to  speak,  of  these  two 
methods  of  treatment,  the  treatment  of  fracture  of  the 
femur  has  become  very  much  simplified.  When  I 
was  a  student,  it  was  customary  to  treat  in  the  straight 
position  ;  but  the  counter-extension  was  made  by  a 
perineal  strap,  and  the  extension  by  having  a  long 
splint  pocketed  in  the  belt;  a  foot-piece  attached, 
movable  by  a  screw ;  the  foot  being  fastened  to  the 
foot-piece,  and  the  screw  being  turned,  the  leg  was 
extended.  ■  Then  you  pulled  against  the  perineum  en- 
tirely, to  the  great  suffering  and  annoyance  of  the 
patient.  Sores  occurred.  Many  of  the  hospital  ap- 
paratuses in  those  days  had  a  padlock  to  prevent  the 
patient  from  unbuckling  his  straps.  The  result  was 
sloughing  heels,  sloughing  perinei,  and  general  discom- 
fort. This  did  not  occur  in  all  cases ;  but  it  was  lia- 
ble to  occur  in  a  good  many  cases.  Now,  by  the  use 
of  counter-extension,  by  raising  the  foot  of  the  bed, 
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and  by  the  plaster-extension,  we  have  overcome,  prac- 
tically, all  these  miseries,  and  have  as  good  results  as 
they  had  before.  One  surgeon,  I  think,  has  under- 
taken to  treat  fractures  without  extension,  by  the  im- 
mediate application  of  plaster-of-Paris,  but  the  results 
have  not  been  very  successful.  You  will  find  in  "  Ham- 
ilton's Surgery  "  a  table  of  results  of  treatment  by  plas- 
ter, which  is  not  very  encouraging.  The  trouble  is 
this :  The  limb  is  drawn  down  into  place,  the  plaster- 
of-Paris  applied,  and  at  first  all  goes  on  well ;  but 
within  a  few  days,  when  swelling  has  subsided  and  the 
leg  begins  to  shrink,  it  absorbs  more  and  more  as  time 
goes  on.  It  soon  lies  like  a  loose  substance  within  a 
case ;  and  shortening  of  the  fragments  takes  place  in- 
side the  plaster,  out  of  sight ;  and  it  may  result  in  a 
union  with  considerable  shortening. 

Extension  and  counter-extension,  on  the  whole,  are 
the  best  methods.  It  is  not  a  part  of  this  course  to 
show  the  application  of  apparatus.  I  only  undertake 
to  lay  down  the  rules.  Inasmuch  as  the  fracture  of 
the  thigh-bone  is  one  of  the  most  serious  we  have  to 
treat,  it  seems  proper  that  these  rules  should  be  laid 
down  very  slowly  and  exactly  with  regard  to  the  ap- 
paratus; and  that  I  hope  to  do  plainly  now. 

Counter-extension,  in  the  first  place,  by  raising  the 
foot  of  the  bed  at  least  four  inches.  This  is  useless  if 
you  allow  the  patient  a  bolster  and  two  or  three  pil- 
lows, because  you  immediately  tip  up  his  body  and 
shoulders  on  a  double  inclined  plane,  and  do  not  get 
the  weight  of  the  thorax  and  head  pulling.  The  head 
should  literally  be  lower  than  the  heels,  for  the  first 
few  days  until  the  muscles  have  got  tired  out,  to  make 
this  treatment  perfectly  successful.  Moreover,  the 
bed  must  be  VQry  firm  and  bard.  A  bed  made  of 
wire  or  of  soft  springs  is  not  suitable,  unless  there  are 
put  under  it  three  or  four  cross-pieces  of  wood  to  pre- 
vent sagging  of  the  apparatus  ;  for  the  upper  fragment 
may  be  tilted  up  by  the  sinking  of  the  apparatus. 
Everything  must  be  square,  straight,  horizontal  and 
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smooth,  and  the  foot  of  the  bed  raised  four  inches ; 
and  if  any  pillow  at  all  is  allowed,  an  extremely  thin 
one,  and  one  only.  The  patient  must  necessarily  be 
forced  and  instructed  to  lie  on  his  back,  which  he  is 
very  reluctant  to  do.  He  suffers  a  good  deal ;  has 
backache  and  wants  to  turn  ;  and  if  he  turns  he  dis- 
turbs the  fragments.  Extension  is  made  by  long  strips 
of  plaster,  water-proof  plaster,  spread  on  heavy  cloth, 
which  will  not  soften  up  under  the  influence  of  perspi- 
ration or  accidental  wetting  —  two  long  strips,  which 
are  carried  up  to  the  end  of  the  lower  fragment,  al- 
ways above  the  knee-joint,  and  then  surrounded  with 
circular,  or  spiral  strips  enough  to  keep  them  in  place. 
Fasten  this  around  a  cross-stretcher,  to  a  cord,  which 
runs  over  a  pulley,  and  to  which  is  attached  a  weight. 
It  is  of  no  consequence  what  the  weight  is  made  of,  as 
long  as  it  is  a  weight  of  a  certain  definite  amount.  A 
strong  man,  in  the  early  stages,  requires  twelve  or  fif- 
teen pounds'  weight  to  pull  down  the  femoral  muscles. 
Ten  to  fifteen  pounds  is  a  common  weight,  and  five  to 
six  for  a  child.  Five  to  ten  for  a  child  or  young 
adult;  ten  to  sixteen  for  a  fully  developed  and  strong 
person.  We  must  be  guided  a  little  by  the  size  of  the 
thigh  of  the  individual,  by  the  power  of  the  muscles, 
by  his  weight.  Weight  is  to  be  put  on  until  the  thigh 
is  brought  down  to  a  length  equal  to  the  other,  as  de- 
termined by  careful  and  repeated  measurements.  We 
may  not  accomplish  this  the  first  thing,  but  ought  to 
accomplish  it  in  twenty-four  to  seventy-two  hours.  It 
is  found  that,  after  a  few  days,  the  muscles  get  so  tired 
that  they  will  give  out  considerably,  and  the  length  of 
the  limb  can  be  maintained  with  a  diminished  weight. 
It  is  questionable,  I  think,  whether  it  is  desirable  to 
have  sixteen  pounds  pulliug  for  six  weeks  upon  a  \eg. 
It  is  conceivable  that  we  may  separate  the  fragments, 
may  delay  union  in  that  way.  We  should  allow  them 
some  chance  to  come  together,  but  at  first  great  power 
has  got  to  be  used.  When  the  muscles  get  tired,  we 
take  off  several  pounds,  and  go  down  from  sixteen  to 
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twelve,  or  from  twelve  to  nine  or  ten,  according  to 
the  amount  which  was  first  used. 

You  must  also  be  extremely  careful  that  friction 
about  the  bedstead,  friction  of  the  foot  pressing  against 
some  rod  or  cross-piece,  friction  of  the  heel  pressing 
against  the  edge  of  the  mattress  does  not  defeat  your 
object  in  getting  perfect  extension.  It  is  important 
that  the  heel  should  swing  free  from  the  bed,  and  be 
separated  by  a  pad  in  the  hollow  of  the  ankle,  so  that 
the  heel  may  lie  off  and  not  touch.  The  heel  is  the 
part  above  all  others  that  does  not  bear  pressure  well. 
In  health  it  is  almost  wanting  in  sensitiveness,  as  you 
know ;  but  pressed  upon,  it  becomes  as  tender  and 
aching  as  a  diseased  bone ;  and  when  it  once  sloughs, 
it  of  course  being  of  a  thick  and  semifibrous  and  fee- 
ble tissue,  it  repairs  very  slowly ;  makes  a  disastrous 
ulcer;  which  is  a  long  while  in  skinning  over,  so  that 
the  patient  can  move  about ;  so  that  ulcerations  over 
the  end  of  the  os  calcis  are  to  be  dreaded.  You  can 
see  in  the  skeleton  how  much  of  a  protuberance  this 
bone  makes,  and  the  importance  of  having  this  lifted 
up  by  a  pad. 

The  next  point  is  to  prevent  the  lower  fragment  and 
the  knee  from  rolling  out,  which  they  will  do  if  not 
supported ;  to  avoid  eversion  ;  to  keep  the  great  toe 
on  an  exact  line  with  the  inner  border  of  the  patella  ; 
and  in  order  to  do  that  we  have  got  to  immobilize  the 
places  where  motion  can  occur. 

What  are  these  ?  The  hip-joint,  knee-joint,  to  a  less 
degree  the  ankle-joint.  These  three  joints  must 
be  immobilized ;  and  the  foot  inverted  ;  the  toe  kept 
straight  up,  and  on  a  line  with  the  inner  border  of  the 
patella.  We  accomplish  this  best  by  the  long  outside 
splint.  This  is  a  relic  of  the  old  period.  It  must  ex- 
tend down  below  the  foot,  and  must  be  placed  on  the 
outside  of  the  limb  and  fastened  so  that  the  limb  shall 
be  inverted  a  little  and  not  allowed  to  turn  out.  It  is 
a  part  of  the  old  apparatus,  but  does  not  fulfil  the  same 
office  as  in  the  old  apparatus.     In  the  old  apparatus  it 


216  LECTURES  ON  SURGERY. 

was  the  means  of  carrying  on  the  extension.  In  the 
new  apparatus  it  is  simply  to  prevent  rotation  ;  and  I 
wish  to  insist  very  strongly  upon  that  point ;  for  many 
people  make  the  mistake  of  thinking  that  this  is  a  long 
board  which  lies  down  beside  the  limb  in  the  bed  as  a 
splint,  which  is  keeping  up  the  extension,  and  keeping 
up  the  length  of  the  limb.  It  has  nothing  to  do  with 
it.  It  prevents  rotation,  and  prevents  motion  of  the 
joints,  that  is  all.  In  order  that  it  may  keep  a  per- 
fectly vertical  position  it  is  useful  to  have  a  cross-piece 
attached  to  it,  so  that  we  have  a  long  piece  coming 
down,  and  a  piece  crossing  below,  but  not  touching  the 
foot,  to  hold  the  splint  upright  on  its  edge.  We  have 
to  have  a  belt  and  pocket  to  confine  it  around  the  body, 
like  a  swathe.  It  can  be  carried  up  to  the  arm-pit, 
and  fastened  around  the  body. 

So  far,  then,  we  have  drawn  the  leg  down,  and  held 
it  by  weight ;  have  prevented  rotation,  and  motion  of 
these  three  joints.  It  is  also  necessary  to  compress 
the  muscles  immediately  around  the  fragments  of  the 
broken  bone  ;  and  this  is  done  by  means  of  four  nar- 
row pieces  of  wood,  like  shingles,  placed  above  and 
below  and  on  either  side  of  the  thigh,  to  compress  the 
muscles  which  are  about  the  fracture.  No  bandage 
should  be  put  on  the  thigh  under  the  splints.  That 
cannot  be  too  strongly  insisted  upon.  The  splints 
should  be  properly  padded.  They  should  be  fastened 
on  with  three  or  four  inch  wide  webbing  straps  and 
buckles.  In  that  way  you  can  watch  the  circulation 
of  the  part;  see  the  amount  of  swelling;  tighten  or 
loosen  at  any  time  ;  and  the  object  of  these  splints  is 
only  to  keep  the  parts  still.  When  this  is  done,  that 
is  all.  You  have  got  the  length  by  pulley  from  the 
foot ;  counter-extension  by  the  weight  of  the  body ; 
you  have  got  position  ;  compressed  the  muscles,  and 
held  the  parts  in  position  ;  and  after  two  or  three  days 
you  may  begin  to  take  off  weight. 

How  long  should  this  be  kept  on  ?  About  six 
weeks  in  an  adult.     Much  less  than  that,  for  a  broken 
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femur,  in  a  child.  At  the  end  of  six  weeks,  take  off 
the  entire  apparatus ;  strip  the  patient  completely  ; 
let  down  the  foot ;  measure  to  see  the  length  ;  and 
gently  lifting  the  ankle  and  foot,  and  putting  the  hand 
upon  the  trochanter,  rotate  to  see  whether  you  have 
union.  If  you  have  union,  and  fair  length  of  the 
limb,  it  is  very  satisfactory  ;  but  this  union  is  of  the 
softest  possible  character  ;  will  not  bear  the  weight  of 
the  limb  ;  and  certainly  no  moving  about.  Now  ex- 
tension by  the  weight  and  pulley  may,  perhaps,  be 
given  up,  as  long  as  the  patient  remains  in  bed  ; 
but  in  place  of  that  put  on  a  plaster-of-Paris,  or  dex- 
trine, or  starch,  or  some  firm  bandage,  which  extends 
from  the  toes  to  the  groin,  and  compresses  the  parts 
evenly,  and  holds  the  united  femur  in  its  proper  posi- 
tion. After  that  the  patient  should  lie  in  bed  two 
weeks  longer ;  then  sitting  up  may  be  allowed ;  mov- 
ing around  with  crutches  without  putting  the  weight 
of  the  foot  on  the  ground.  Still  keep  on  a  light  plas- 
ter or  dextrine  bandage  for  three  or  four  weeks  more ; 
and  if  it  shrinks  and  the  leg  wastes,  as  it  usually  does, 
it  can  be  cut  open,  and  fastened  with  external  straps 
so  as  to  make  a  snug  evenly-moulded  case  for  the 
limb.  At  the  end  of  three  months,  it  is  safe  to  let  the 
patient  put  weight  upon  the  limb  ;  but  it  is  six  months 
before  he  can  lift  on  it  and  shovel,  as  with  the  other 
leg. 

In  the  upper  third  of  the  femur  a  modification  of 
this  treatment  is  required,  on  account  of  the  fact  that 
the  psoas  and  iliacus  muscles  attached  to  the  inner 
trochanter  seize  upon  the  upper  fragment  and  tip  it  up 
and  out.  In  order  to  make  the  lower  fragment  match 
it,  we  must  put  the  leg  in  the  Nathan  Smith  splint. 

When  we  come  to  the  breaks  of  the  lower  part  of 
the  femur  we  meet  a  new  difficulty.  The  two  heads 
of  the  gastrocnemius  muscle  are  strongly  inserted 
into  the  posterior  part  of  the  femur.  The  moment 
the  shaft  is  broken  off,  they  pull  on  the  two  condyles 
and  draw  the  lower  fragment  directly  back   into  the 
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popliteal  space ;  and  occasionally  make  a  laceration  of 
the  vein,  or  an  abscess,  if  not  properly  treated.  Now 
this  requires  extension  in  the  same  position,  but,  in 
addition,  a  padded  ham-splint  to  go  in  the  popliteal 
space,  to  force  up  this  fragment,  while  extension  is 
kept  up  in  the  ordinary  way.  The  result  of  treating 
the  fracture  in  this  way  is  generally  good. 

In  all  these  fractures  of  the  femur  we  are  obliged  to 
keep  the  knee-joint  so  long  stiff  and  motionless,  in  the 
course  of  the  treatment,  that  fibrous  anchylosis  is  al- 
ways the  result ;  and  the  patient,  at  the  end  of  three 
months,  goes  about  with  a  stiff  knee,  which  he  is 
some  time  in  overcoming.  This  will,  with  a  little  care, 
cure  itself  ;  does  not  need  violent  pumping,  or  friction, 
or  massage.  It  is  very  prone  to  inflammation.  I 
have  seen,  after  fractures,  when  the  limb  had  got 
strong  and  the  patient  was  going  about,  have  seen  him 
put  back  by  injudicious  movements  of  the  joint,  which 
brought  on  synovial  accumulation.  The  patient  will 
overcome  the  stiffness  himself,  by  natural  means- 
Encourage  him  to  sit  on  the  edge  of  a  chair,  and 
lower  his  foot-stool  an  inch  a  day. 

Fracture  of  the  Patella.  —  The  knee-pan  almost 
always  breaks  transversely,  and  frequently  the  lower 
fragment  breaks  into  two  pieces.  Unfortunately  the 
fragments  are  very  seldom  exactly  alike  in  size,  and 
these  peculiarities  explain  why  it  is  so  difficult  to  get 
good  union  between  the  fragments.  If  we  had  a  per- 
fectly square  break  across  the  middle  of  the  patella 
we  should  be  able  to  hold  the  fragments  more  firmly 
and  evenly  and  get  better  union,  but  we  almost  always 
have  to  deal  with  one  large  fragment  and  one  small 
fragment,  and  frequently  with  one  large  fragment  and 
two  small  irregular  fragments.  You  will  see  at  once 
how  much  these  increase  the  difficulty  of  coaptating  the 
parts  or  of  making  them  unite.  This  being  a  sesamoid 
bone,  developed  in  the  tendon,  has  no  great  active 
or  reparative  power,  and  is  incapable  of  uniting  by 
bone,  unless  provoked  by  some  foreign  substance.     A 
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simple  fracture,  by  wiring,  will  unite  by  bone ;  but  if 
left  to  the  processes  of  nature  it  will  not  unite  by  bone. 
The  lower  fragment  is  fixed,  tied  to  the  tubercle  of  the 
tibia  by  the  ligamentum  patellae.  The  upper  fragment 
is  movable,  fastened  to  the  quadriceps  femoris,  and 
pulled  up  violently  by  the  contraction  of  the  rectus 
muscle.  This  separation  usually  takes  place  at  once  ; 
and  when  we  see  a  patient  with  a  broken  knee-pan, 
we  generally  find  that  considerable  separation  already 
exists.  If  untreated,  and  the  patient  is  allowed  to  go 
about,  this  increases  more  and  more,  until,  in  one  ex- 
treme case  1  saw  at  the  hospital,  of  a  sailor,  there  were 
between  four  and  five  inches  between  the  two  pieces 
of  the  patella.  You  may  remember  that  the  vasti 
muscles  are  inserted  into  the  sides  of  the  tibia  and 
fibula  by  very  strong  extensor  tendons,  which  are  flat 
and  fascia-like  and  firm.  They  form  a  sling  which 
lifts  the  leg,  after  the  attachment  of  the  rectus  to  the 
patella  is  broken  off ;  and  they  are  the  salvation  of 
the  patient  who  has  broken  the  patella.  This  sling 
becomes  very  much  increased  in  strength  ;  grasps  the 
knee  as  the  two  hands  would ;  and  in  that  way  the 
foot  is  held  with  considerable  safety,  and  moves  with 
considerable  force. 

Fortunately  it  happens  after  fracture  of  the  pa- 
tella that,  although  union  is  not  by  bone,  yet  a  simple 
separation  of  the  fragments  with  membranous  union, 
is  just  about  as  useful  as  union  by  bone.  Hamilton 
lays  down  the  law  that  separation  up  to  an  inch  gives 
as  good  a  limb  as  close  apposition  of  the  fragments, 
with  regard  to  future  utility.  In  this  case  the  patient 
is  not  only  dependent  upon  the  membranous  union  of 
his  broken  knee-pan,  but  also  upon  the  sling  of  the  two 
vasti  extensors,  which  become  enormously  thickened. 

On  the  other  hand,  we  have  the  means,  if  we  succeed 
in  the  operation,  of  provoking  bony  union  by  cutting 
down  on  the  fracture,  converting  the  simple  into  a 
compound  fracture,  washing  out  antiseptically,  drilling 
the   bones,   wiring,   forcing   the  wire   to  hold  them  in 
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contact  a  good  many  weeks,  finally  untwisting  and  re- 
moving the  wire,  and  then  eventually  healing  up  the 
part,  if  fortunate,  without  sepsis,  or  destructive  sup- 
puration in  the  joint.  Whether  the  good  to  be  gained 
by  this  procedure  is  worth  the  risk  it  entails,  must  be 
left  with  every  patient  and  surgeon  to  judge  for  them- 
selves. I  think  an  important  point  to  be  borne  in 
mind  is  this,  that  we  should  never  lose  sight  of  the 
constitution,  age  and  vitality  of  the  patient  when  we 
are  considering  the  propriety  of  subjecting  them  to  any 
operation  of  this  kind.  We  have  got,  on  the  one 
hand,  the  certainty  of  ligamentous  union  with  fair 
result  to  the  patient,  if  he  is  well  taken  care  of ;  on 
the  other  hand,  a  better  and  firmer  union,  if  the  pa- 
tient undergoes  a  certain  risk.  Will  he  keep  up  nu- 
trition ;  is  he  likely  to  go  into  the  condition  of  delirium 
tremens ;  or  to  sink  in  any  other  way  ?  On  the  other 
hand,  if  we  think  it  more  prudent  to  use  the  old 
method,  he  is  pretty  sure  of  getting  a  fair  leg,  any 
way. 

The  principles  of  treatment  are  to  treat  the  leg  in 
the  extended  position.  The  patient  must  not  only  lie 
flat  upon  the  bed,  but  the  leg  and  foot  must  be  raised 
up  from  the  bed  at  a  slight  incline,  in  order  to  relax 
thoroughly  the  rectus  muscle.  The  rectus  has  two 
heads.  One  is  fastened  to  the  pelvis  just  above  the 
anterior  inferior  spine.  We  cannot  relax  that  head 
unless  we  bend  the  femur  on  the  trunk,  and  that  is  the 
object  of  lifting  the  foot  a  little  higher  than  the  bed. 
The  fragments  may  be  drawn  together  by  a  plaster, 
or  figure-of-8  bandage;  and  finally  a  plaster-of-Paris 
bandage  may  be  applied  to  the  whole  limb;  an  open- 
ing being  left  through  which  we  can  watch  the  frag- 
ments. This  treatment  cannot  be  applied  at  once. 
The  fracture  is  a  break  into  the  knee-joint ;  and  the 
injury,  in  consequence,  is  pouring  out  blood,  and  there 
is  leaking  into  the  joint.  There  is  also  a  large  effusion 
from  the  synovial  sac,  and  we  have  a  state  of  acute 
synovitis  and  ecchymosis  ;  therefore  we  cannot  apply 
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this  treatment,  at  first.  You  find,  at  first,  the  leg  cool 
and  the  fragments  separated,  and  you  say  "  we  can 
treat  this  at  once,"  but  the  next  day,  you  find  the 
synovial  sac  full  of  fluid  ;  the  fragments  wholly  separ- 
ated ;  the  parts  extremely  tender ;  the  surface  black 
and  blue,  and  risk  of  destructive  suppuration  in  the 
joint,  if  you  persist  in  harsh  treatment. 

The  early  treatment  of  fracture  of  the  patella  must 
be,  in  almost  any  case,  to  put  the  limb  on  a  ham-splint ; 
place  it  on  pillows  on  a  soft  bed  ;  to  treat  the  synovitis 
for  the  first  few  days,  sometimes  by  evaporating  lotions, 
sometimes  by  cold,  sometimes  by  leeches  ;  and,  after 
this,  by  more  stringent  treatment.  I  suppose  this 
treatment  would  not  apply  to  the  case  where  you  were 
to  cut  down  and  wire  it. 

The  trouble  about  these  fragments  is  not  so  much 
that  we  cannot  draw  them  together,  as  that  they  tilt. 
Any  pressure  on  the  edges  tilts  up  the  middle ;  and  the 
broken  surfaces,  instead  of  lying  in  contact  perfectly, 
rise  up,  and  it  is  difficult  to  control  them.  Malgaigne's 
hooks  are,  no  doubt,  an  excellent  means  of  holding 
the  fragments  perfectly  in  apposition.  The  plaster ; 
the  figure 'Of-8  bandage;  the  method  known  as  San- 
born's, which  consists  in  putting  two  rollers  above  and 
below  the  patella  and  applying  plaster  up  and  down 
the  limb,  and  twisting  it  with  a  stick  over  the  rollers, 
are  also  sometimes  very  good  methods  of  keeping  the 
fragments  together.  I  think  we  should  be  reasonably 
satisfied  if  we  can  hold  them  together  so  nearly  that 
no  more  than  a  quill  or  pencil  can  be  laid  between  the 
fragments  while  treatment  is  going  on  ;  and  if  the  limb 
is  immobilized,  you  will  get  good  union.  That  union 
is  liable  to  stretch,  at  any  time,  for  four  or  five  months. 
Hamilton  says,  after  five  months,  union  is  strong  enough 
to  resist  anything.  Consequently,  in  the  first  place, 
the  primary  treatment  must  be  very  long,  three 
months,  at  least;  and  subsequently  to  that,  the  patient 
must  wear  a  ham-splint,  with  a  joint,  for  two  or  three 
months  more.     I  mean  a  ham-splint  so  made  that,  al- 
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though  it  has  a  hinge  in  the  back,  it  can  only  bend  to 
a  slight  degree,  and  brings  up  by  a  catch,  so  that  the 
patient  cannot  possibly  drop. 

What  is  the  consequence  if  he  gets  an  accidental 
early  bending  or  fall  ?  Re-separation  of  the  fragments. 
This  happens  very  often  indeed.  The  patient  is  going 
about  the  wards  and  begins  to  feel  pretty  strong  ;  his 
crutch  slips,  and  that  leg  gives  out  at  once  ;  and  the 
fragments  are  more  widely  separated  than  ever.  Un- 
fortunately, re-union  is  much  slower  and  poorer  and 
more  imperfect  than  in  the  first  place  ;  and  it  is  a  great 
disaster  to  happen,  in  addition  to  the  loss  of  time,  be- 
cause he  never  gets  so  good -a  leg  as  before. 

Patient  treatment  for  months.  Care  afterwards  for 
many  months  later.  Wearing  this  ham-splint  for  more 
than  five  or  six  months,  perhaps ;  and  finally,  the  pa- 
tient will  get  a  very  useful  limb.  It  is  an  annoying 
accident.  For  the  size  of  the  bone  and  of  the  injury, 
it  entails  more  delay  and  loss  of  utility  of  the  limb, 
than  the  fractures  of  a  great  many  larger  bones. 

Fracture  of  the  Tibia,  —  The  tibia  never  breaks 
alone,  I  think,  except  in  consequence  of  a  direct  blow. 
When  it  is  broken  alone,  the  fibula  is  a  splint  for  it 
and  holds  it  in  place. 

The  treatment  is  very  simple.  A  plaster  can  be 
put  on  ;  and  the  fibula  will  hold  it  in  place.  There 
cannot  be  shortening ;  and  union  will  take  place  in 
four  weeks. 

Fracture  of  the  Fibula.  —  When  the  fibula  is  broken 
alone,  it  gives  way  about  two  inches  above  the  ankle- 
joint,  as  a  rule,  where  the  bone  becomes  quite  thin. 
It  always  occurs  by  the  same  sort  of  violence  that  gives 
what  we  call  a  sprained  ankle.  When  a  person  has  a 
sprained  ankle  he  steps  off  of  some  height  and  turns 
the  toes  in,  or  the  foot  into  the  position  of  varus.  The 
ordinary  sprained  ankle  consists  in  tearing  some  of 
the  ligamentous  fibres,  and  loosening  the  joint.  The 
same  sort  of  accident,  in  some  patients  causes  fracture 
of  the  fibula.     Unfortunately  fracture  of    the   fibula 
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one  and  a  half  or  two  inches  above  the  joint  is  often 
mistaken  for  a  sprained  ankle  ;  and  so  treated,  with 
disastrous  results.  The  sprained  ankle  gets  better 
at  the  end  of  ten  days ;  but  at  the  end  of  ten  days  the 
broken  fibula  is  just  as  bad  and  painful  as  ever.  Some 
one  then  makes  a  more  careful  examination,  and 
detects  the  fracture.  It  is  detected  by  placing  the  two 
thumbs  on  the  fibula,  and  springing  the  bone  up  and 
down,  and  comparing  it  with  the  other  leg.  In  the 
limb  where  the  fibula  is  broken  you  have  perhaps  cre- 
pitus and  localized  pain  and  tenderness ;  a  little  irre- 
gularity of  the  surface  of  the  bone ;  and  it  springs  up 
and  down,  under  the  thumb,  like  two  pieces  of  whale- 
bone. People  can  walk  with  this  fracture.  Booth 
shot  Mr.  Lincoln  and  went  off  with  this  fracture,  and 
rode  two  nights  ;  and  if  he  had  not  had  to  go  through 
other  hardships,  probably  he  would  have  done  very 
well.  People  can  go  about  with  this  fracture,  but  it 
will  not  get  well. 

Dupuytren's  splint  is  a  good  one.  Apply  on  the 
inside  of  the  limb  and  bandage  over.  Simple  plaster- 
of-Paris,  put  on,  is  sufficient ;  and  with  the  plaster  on, 
the  patient  can  get  on  crutches,  and  move  about  very 
soon,  without  putting  weight  on  the  limb. 

The  essential  point  in  regai;^  to  this  injury  consists 
in  its  diagnosis.  Its  treatment  is  easy,  and  its  cure 
certain. 

Fracture  of  the  Tibia  and  Fibula.  —  Fracture  of 
both  bones  of  the  leg  almost  never  takes  place  on  the 
same  level.  One  is  above  or  below  the  other.  As  a 
rule,  the  tibia  is  low  down  and  the  fibula  higher  up. 
Moreover,  fractures  of  the  tibia  anywhere  between  its 
upper  and  lower  thirds  are  almost  always  oblique  from 
before  backwards  and  upwards,  so  that  the  upper  frag- 
ment has  a  sharp  shell  of  bone  which  lifts  up  against 
the  skin.  If  the  fibula  is  also  broken,  the  gastrocnemius 
muscle  acts  as  a  bow-string  on  a  broken  bow,  and 
forces  both  of  the  bones  upwards  against  the  skin  and 
out  of  line.     The  difficulty  in  fracture  of  both  bones 
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consists  in  keeping  both  these  oblique  fractures  down 
in  place.  The  skin  is  extremely  thin,  and  liable  to  be 
irritated  and  to  slough  unless  very  carefully  treated. 
Great  shortening  does  not  take  place  in  fractures  of 
the  lower  leg.  It  is  usually  not  noticed  by  the  patient 
afterwards  ;  and  does  not  occur  to  any  great  degree. 
Moderate  shortening,  perhaps,  always  occurs.  It  is 
best  detected  by  setting  the  patient  square  on  a  chair, 
with  the  knees  at  right-angles  ;  feet  naked,  and  toes 
carefully  placed  together.  In  that  position  we  can 
detect  whether  one  knee  is  on  a  higher  level  than  the 
other. 

The  difficulty  in  treatment  is  principally  in  getting 
this  oblique  fragment  of  the  tibia  down  in  place  and 
keeping  it  there.  Sometimes  we  can  do  this  with 
gentle  compression  and  bandage  ;  sometimes  by  a  lateral 
splint  holding  the  parts.  Sometimes  we  are  obliged 
to  raise  the  heel  and  the  foot  in  order  to  draw  the 
lower  fragment  up  into  contact  with  the  obstinately 
riding-up  upper  sharp  piece,  which  threatens  to  break 
through  the  skin  of  the  leg. 

There  do  exist,  occasionally,  very  irregular  and 
oblique  fractures  of  the  tibia  which  have  a  split  run- 
ning up  the  bone  besides,  in  a  triangular  direction. 
These  are  extremely  tr©ublesome.  They  are  among 
the  most  painful  that  exist ;  and  the  patient  suffers 
from  neuralgic  pain  later.  You  must  warn  the  patient 
that  such  a  fracture  will  repair,  in  time  ;  but  that  he 
will  have  lameness  and  pain  for  a  good  while  after- 
wards. 

Four  to  six  weeks  for  fracture  of  both  bones  of  the 
lower  leg  ;  and  plaster  after  that,  put  on  for  some  time, 
and  crutches.  Weight  put  on  the  feet  slowly  after- 
wards. 

Pott's  Fracture.  —  The  most  troublesome*  fracture 
of  both  bones  of  the  lower  leg  is  Pott's  fracture ;  de- 
scribed by  Mr.  Pott,  who  was  himself  a  victim  of  the 
accident  and  who  devised  means  of  treating  it.  It 
consists  of  fracture  of  the  fibula  at  the  classical  place, 
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one  to  one  and  a  half  inches  above  the  joint ;  rupture 
of  the  internal  lateral  ligament  alone,  or  rupture  of 
the  internal  lateral  ligament  with  breaking  off  of  the 
tip  of  the  inner  malleolus,  as  well.  So  that  the  tibia 
projects  inwards,  and  the  foot  is  dislocated  outwards  at 
an  angle  from  the  leg. 

Now  it  is  very  plain  what  we  want  to  do  in  order 
to  get  this  back  into  place,  and  if  we  can  accomplish 
this  it  can  be  successfully  treated.  The  dislocation  is 
to  be  reduced  by  carrying  the  foot  in.  The  foot  is  to 
be  set  at  a  right-angle  to  the  leg,  so  that  the  lower  sur- 
face of  the  foot  is  at  a  right-angle  with  the  tibia ;  the 
great  toe  on  a  line  with  the  inner  border  of  the 
patella.  It  is  desirable,  in  setting  this  fracture  with 
dislocation  outwards,  to  carry  the  great  toe  a  little 
further  inwards  than  the  inner  border  of  the  patella ; 
and  instead  of  having  the  foot  dislocated  outwards, 
have  it  turn  a  little  inwards,  in  the  opposite  direction, 
as  if  the  patient  had  a  commencing  varus.  We  do  not 
expect  to  maintain  that  position  always ;  but  we  ex- 
aggerate a  little  in  order  to  retain  enough  of  the  right 
position  when  the  foot  comes  out  of  the  splint.  There 
are  some  cases  of  this  fracture  where  the  parts  will 
not  stay  in  place ;  where  dislocation  backwards  occurs  ; 
where  the  astragalus  pushes  out  in  front  of  the  tibia  ; 
and  it  is  in  this  class  of  cases  that  we  are  to  do  ten- 
otomy of  the  teudo  Achillis.  Cut  that,  and  the  whole 
thing  is  in  place  at  once.  The  proper  position  is  with 
the  great  toe  a  little  further  in  than  the  inner  border 
of  the  patella,  and  the  sole  of  the  foot  strictly  at  right 
angles  with  the  limb.  It  is  best  confined  with  a  plaster- 
of-Paris  bandage.  The  dorsum  of  the  foot  and  the 
front  of  the  leg  should  be  left  open,  so  that  we  can  see 
the  position  and  guard  against  swelling. 

This  is  a  tedious  fracture  to  treat.  It  takes  eight 
weeks ;  and  you  must  warn  the  patient  that  he  will  be 
extremely  fortunate  if  he  gets  through  without  stiffness 
of  the  ankle-joint,  since  he  has  had  dislocation,  and 
fracture  into  the  joint. 
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I  canDOt  too  strongly  call  your  attention  to  the  fact 
that  in  treating  all  fractures  of  the  lower  leg  it  is  of 
the  last  importance  that  the  foot  should  be  kept  up  at 
right  angles  to  the  leg.  If  we  allow  the  foot  to  droop, 
the  result  is  that  the  bones  are  so  much  shortened  that 
the  patient  walks  ever  afterward  in  the  position  of 
talipes  equinus,  on  the  ball  of  the  foot;  and  cannot  get 
the  heel  down  to  the  ground  ;  whereas  if  from  the  first 
he  is  treated  in  the  rectangular  position,  subsequently 
there  is  no  trouble. 

Fracture  of  the  Os  Galcis.  —  Fracture  of  the  os  calcis 
is  rare.  It  happens  from  the  person's  stepping  off  a 
height  and  lighting  on  the  arch  of  the  foot.  If  the  os 
calcis  is  broken  off,  you  can  see  what  must  happen. 
The  tendo  Achillis,  all  the  strong  calf  muscles  of  the 
\eg  being  inserted  there,  pulls  the  fragment  up  on  the 
back  of  the  leg. 

In  order  to  approximate  the  fragments  of  the  bone, 
we  have  got  to  put  the  leg  strictly  in  the  equinus  posi- 
tion ;  drawing  the  heel  up  as  far  as  possible  with  a 
strap,  in  order  to  get  the  fragments  together. 

Union  generally  takes  place,  and  the  result  is  fairly 
good. 

Fractures  of  the  Tarsus.  —  Fractures  of  the  tarsus 
are  almost  always  compound,  the  result  of  crushing  ; 
or  if  not,  they  do  not  occasion  much  displacement,  and 
readily  heal. 

Fractures  of  the  Metatarsal  Bones.  —  Fractures  of 
the  metatarsal  bones,  on  the  other  hand,  are  frequently 
produced  as  simple  fractures  by  the  fall  of  timber  on 
the  foot ;  and  give  rise  to  the  same  sort  of  displace- 
ments and  deformities  that  occur  in  the  metacarpal 
bones  of  the  hand.  Fracture  of  the  metatarsal  bones 
corresponds  very  much  to  the  fracture  of  the  metacar- 
pal bones.  The  bones  should  be  held  nicely  in  splints, 
and  carefully  padded.  If  subsequent  irregularity  in 
the  union  occurs,  and  there  is  any  knob  or  projection 
above,  or  below,  or  at  the  side  of  the  metacarpal  bones, 
the  patient  is  sure  to  feel  it.     Careful  attention  must  be 
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given  to  the  setting  and  adjustment  of  the  bones  ;  and 
so  also  with  the  toes,  as  with  the  fingers. 

The  only  point  of  any  importance  is  this  ;  when 
you  have  to  treat  fractures  of  the  metatarsal  bones,  the 
foot  does  much  better  upon  a  large  splint,  shaped  like 
the  leather  sole  of  a  shoe,  than  upon  any  narrow  splint, 
fitted  on  any  one  individual  toe ;  you  want  a  large 
wooden  sole ;  adjust  it  with  other  splints,  plaster  or 
what  not,  in  order  to  compress  the  parts  into  shape. 
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XIII. 


DISLOCATIONS. 


You  recognize  a  fracture  by  crepitus  and  mobility, 
and  by  the  fact  that  it  will  not  stay  in  place  after  we 
have  drawn  it  back  into  position  ;  and,  in  gross  terms, 
we  recognize  a  dislocation  by  the  fact  that  there  is  no 
crepitus,  that  it  is  stiff  rather  than  movable,  and  that 
it  does  stay  in  place,  if  it  is  replaced  into  its  proper 
position. 

When  a  bone  is  thrown  out  of  its  position  by  some 
external  violence,  it  makes  no  matter  what,  sometimes 
by  a  direct  blow,  or  by  a  fall,  or  by  a  severe  strain  of 
the  muscles,  there  are  two  obstacles  which  prevent  its 
reduction.  One  is  the  painful  and  rigid  contraction 
of  the  muscles,  which  pull  upon  the  bone  in  its  new 
position,  and  prevent  it  from  going  back ;  and  the 
other  is  the  ruptured  fibres  of  the  capsule  and  liga- 
ments around  the  joint.  This  last  impediment  must 
vary  a  good  deal.  For  instance,  in  a  strictly  encap- 
sulated joint  like  the  shoulder,  an  extremely  movable 
joint,  the  bone  slips  out  and  goes  through  a  rent  in  the 
capsule  and  rests  in  some  new  location.  On  the  other 
hand,  when  the  head  of  the  thigh-bone  happens  to  be 
thrown  out  of  the  acetabulum,  it  has  two  powerful 
tendons,  so  to  call  them,  which  resist  reduction.  One 
is  the  so-called  ileo-femoral  ligament,  or  Y  ligament, 
described  by  Dr.  Bigelow,  which  gets  wound  around 
the  bone  in  various  directions ;  and  the  other  is  the 
tendinous  portion  of  the  obturator  internus  muscles, 
which  is  more  nearly  a  tendon  than  a  muscle.  These 
two  forces  prevent  the  bone  from  slipping  back  into 
place.     Now  in  old  times  all  these  obstacles  had  to  be 
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overcome  by  direct  violence ;  and  hence  the  use  of 
traction  and  the  pullies.  In  a  moderate  case,  the  pa- 
tient was  held  strongly,  and  the  surgeon  and  assistants 
having  put  on  what  was  called  a  clove-hitch  on  the 
arm  or  leg,  pulled  and  pulled  until  the  muscles  were 
tired  out,  and  the  ligaments,  which  were  in  the  way, 
were  ruptured.  The  fibrous  tissue  was  ruptured,  and 
the  bone  finally  was  got  back  into  its  place.  The  more 
they  pulled  the  harder  the  muscles  resisted.  Agony, 
of  course,  was  inflicted  on  the  patient.  The  spasmodic 
contraction  grew  harder  and  harder  ;  and  it  was  some- 
times a  matter  of  a  half-hour  to  an  hour,  and  some- 
times several  hours,  before  the  patient's  nervous  force 
was  finally  exhausted,  the  muscles  worn  out  and  the 
bone  got  back  into  place. 

The  introduction  of  anaesthetics,  besides  producing 
profound  sleep  and  unconsciousness  to  pain,  is  also 
found  to  relax  the  muscles  just  as  they  are  relaxed  in 
death  ;  hence  the  giving  of  ether  or  chloroform  to  a 
patient,  after  they  are  profoundly  narcotized,  obviates 
entirely  the  muscular  resistance,  and  that  great  obstacle 
is  out  of  the  way.  There  still  remain  the  torn  capsule, 
ligaments,  fibrous  bands,  to  strongly  resist  reduction  ; 
and  these  were,  until  quite  recently,  overcome  by 
force  ;  and  the  patient  having  been  etherized,  then 
traction  was  used.  Sometimes  even  the  pullies  were 
employed  with  ether  to  force  the  fibres  apart,  and  to 
let  the  bone  spring  back  into  the  socket.  Latterly, 
however,  it  has  been  found  that  this  resistance  also 
can  be  overcome  without  violence,  by  manipulation, 
bending,  untwisting  the  opposing  fibres,  and  thereby 
letting  the  bone  slip  back  into  the  socket. 

The  reduction  of  dislocations  now  turns  upon  two 
points,  —  profound  anaesthesia,  and  what  is  called 
manipulation,  that  is,  tipping  the  bone  about  so  that  it 
will  glide  back  into  place,  and  get  out  of  the  folds  of 
fibrous  tissue  which  are  embracing  it.  That  marks 
the  great  distinction  between  the  treatment  of  disloca- 
tion nowadays,  and  that  in  former  times. 
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On  account  of  difficulties  of  diagnosis  it  not  infre- 
quently happens  that  dislocations  are  not  discovered  ; 
and  the  patient,  at  first  thought  to  have  a  blow  and 
sprain,  is  afterwards  found  to  have  a  bone  out  of  the 
socket,  weeks  or  sometimes  months,  after  the  injury 
has  been  inflicted. 

What  happens  if  the  bone  remains  always  unreduced  ? 
Nature  then  alters,  in  the  first  place,  the  socket.  It 
is  no  longer  of  any  use  ;  and  it  is  filled  up  and  changed 
by  the  deposits  of  new  plastic  material  and  bone,  and 
becomes  smoothed  off,  in  time.  Meanwhile  the  bone 
rests  out  of  the  socket,  in  some  false  position,  upon 
another  bone,  or  among  the  muscles.  There  nature 
gradually  hollows  out  a  new  socket.  A  rim  of  bony 
tissue  is  built  up  around  the  head.  A  species  of  false 
synovial  membrane  is  formed ;  and  what  is  called  a 
new,  or  false  joint  is  made,  to  accommodate  the  move- 
ments of  the  part.  It,  of  course,  is  never  so  good  as 
the  original  joint;  but  it  is,  in  many  cases,  a  very  fair 
substitute  for  it.  This  is  especially  true  of  the  shoulder. 
Now  the  articulation  of  the  humerus  with  the  scapula 
can  hardly  be  called  a  ball-and-socket  joint.  The  head 
of  the  humerus  plays  almost  upon  a  plane  surface. 
There  is  no  socket ;  and  when  this  bone  is  thrown  out 
and  lodges  in  a  new  position  under  the  coracoid,  or  in 
the  axilla,  the  head  rests  in  the  soft  parts,  a  species  of 
synovial  sac  is  formed,  and  a  very  fair  subsequent  use 
of  the  arm  is  had.  On  the  other  hand,  when  the 
femur  is  thrown  out,  nature  forms  gradually  a  new 
socket  and  places  a  bony  rim  around  it,  so  that  with 
great  shortening  and  great  inversion,  the  patient  still 
has  considerable  power  of  moving  the  limb.  Seeing 
that  nature  does  this,  it  is  a  question  whether  we  should 
attempt  the  reduction  of  dislocations  after  a  consider- 
able time  has  elapsed  from  the  first  injury.  This 
question  turns  upon  several  points.  We  know,  in  the 
first  place,  that  if  we  do  not  touch  them,  nature  will 
patch  up  the  injury  to  a  certain  degree,  and  that  the 
patient  will  get  a  more  or  less  useful  limb.     The  ques- 
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tion  of  attempting  to  reduce  an  old  dislocation  turns 
then  upon  two  important  points.  One  is  whether, 
if  we  succeed,  we  can  give  a  much  better  limb  than 
nature  would  make  if  it  were  left  alone  ;  and  the  other 
is,  what  additional  risk  we  shall  put  the  patient  and 
his  limb  in,  if  we  attempt  a  forced  reduction  after  a 
considerable  length  of  time. 

No  exact  rule,  I  think,  can  be  laid  down  for  the 
proper  conduct  of  the  surgeon  in  such  cases.  It  must 
depend  upon  the  joint;  upon  the  individual  patient ; 
upon  his  age ;  upon  his  idiosyncrasies ;  and,  the  chief 
factor  of  all,  upon  the  length  of  time  that  has  elapsed 
since  the  injury  was  first  received.  It  is  obviously 
easier  to  make  an  attempt  to  break  up  adhesions  if  the 
humerus  is  thrown  out  of  the  socket,  than  it  is  in  the 
case  of  the  thigh ;  consequently,  successful  attempts 
at  reduction  after  old  dislocations  of  the  shoulder-joint 
are  much  more  numerous  than  after  dislocations  of  the 
hip.  Unless  the  femur  can  be  put  back  pretty  soon 
after  the  injury  is  received,  it  becomes  almost  impossi- 
ble to  do  it ;  and  the  question  arises  then,  whether 
the  division  of  the  muscles  and  fascia,  or  section  of  the 
neck  of  the  bone,  may  not  be  preferable  to  attempting 
reduction  of  the  head  of  the  femur  to  its  natural  place, 
by  force. 

What  are  the  risks  that  we  run  in  trying  to  reduce, 
at  a  late  day  after  the  injury  ?  In  old  persons,  break- 
ing the  bone.  That  is  very  common.  Breaking  the 
humerus,  or  the  neck  of  the  thigh-bone,  if  we  attempt 
to  reduce  them.  Then  we  have  converted  a  disloca- 
tion into  a  fracture  of  the  neck ;  which  perhaps  would 
not  unite  if  we  tried  to  make  it ;  which  we  should  better 
leave,  and  let  it  become  a  new  false  joint,  just  as  it  does 
in  fracture  of  the  neck  in  very  old  people,  of  itself. 

More  important  than  this  is  the  injury,  especially 
in  the  upper  extremity,  which  is  liable  to  be  inflicted 
on  the  vessels  and  nerves  which  are  pressing  against 
the  head  of  the  bone  when  thrown  out  of  the  socket. 
Of  course,  in  the  normal  state  the  large  veins,  nerves, 
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artery  pass  down  a  little  out  of  the  way  of  tlie  bone  ; 
but  let  that  be  thrown  out,  and  vessels  and  nerves  are 
compressed.  Neuralgic  pain  is  the  consequence,  and 
great  swelling  of  the  arm.  If  the  bone  remains  in 
this  position,  nature  accommodates  herself  to  it,  and 
the  pain  gradually  goes  away  and  the  swelling  sub- 
sides ;  but  if,  in  the  case  of  an  old  dislocation,  we 
etherize  the  patient,  seize  the  arm,  and  attempt  to  get 
it  back  into  place,  it  can  only  be  done  by  first  circum- 
ducting it  in  various  directions  with  a  good  deal  of 
force,  and  then  trying  to  pry  it  up  into  the  socket. 
By  so  doing  we  run  great  risk  of  injuring  the  veins 
and  nerves,  and  producing  a  neuritis,  if  nothing  more  ; 
of  not  very  infrequently  rupturing  the  large  axillary 
vein ;  and  occasionally  plugging,  if  not  tearing,  the 
artery.  It  is  quite  common,  in  attempting  to  reduce 
an  old  dislocation  of  the  shoulder,  to  have  the  pulse 
lost  at  the  wrist,  and  to  have  great  swelling  of  the 
part  below  for  some  days  after  the  reduction  has  been 
successfully  accomplished ;  and  if  it  is  not  easily  and 
successfully  accomplished,  and  if  a  long  period  of  cir- 
cumduction and  breaking  up  has  to  be  gone  through 
before  the  attempt  is  desisted  from,  occasionally  the 
vessels  are  so  far  injured  that  they  fail  to  recover;  the 
limb  mortifies ;  amputation  at  the  shoulder-joint  is  the 
only  resort  to  save  the  patient's  life;  and  the  result 
is  much  more  disastrous  than  if  he  were  left  alone.  I  do 
not  mean  to  say  that  we  should  not  attempt  to  reduce 
any  old  dislocation.  We  should  take  these  things  into 
careful  account ;  the  number  of  weeks  it  has  been  out ; 
the  age  of  the  individual ;  how  much  nature  will  ac- 
complish in  such  a  joint  if  left  alone  ;  and  the  chances 
of  injuring  vital  parts  if  reduction  is  attempted.  The 
humerus  has  been  put  into  place,  many  times,  after 
sixty  and  seventy  days;  after  eighty  or  ninety  days  it 
usually  fails ;  and  in  old  people  the  attempt  has  fre- 
quently sacrificed  the  arm.  The  femur,  as  a  rule,  will 
not  stand  attempts  after  so  long  a  period ;  and  unless 
dislocation  of  the  femur  is   reduced  within   the  first 
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month  or  six  weeks,  I  do  not  think  there  is  very  much 
prospect  of  getting  it  back  into  position.  Of  course, 
there  are  exceptional  cases,  where  you  read  of  brilliant 
success  at  an  unexpectedly  late  period  ;  but  bear  in 
mind  that  all  these  exceptional  cases  merely  illustrate, 
and  prove  by  their  rarity,  the  more  common  rule,  that 
the  bone  cannot  be  got  back  easily  and  safely  after  a 
certain  length  of  time. 

So  to  review,  very  briefly,  we  have  these  impor- 
tant points  which  govern  every  dislocation  :  We  now 
can  overcome  muscular  resistance  by  ether,  and  over- 
come ligamentous  resistance  by  manipulation.  We 
may  attempt  reduction  of  old  dislocations.  If  we  fail, 
we  may  still  console  ourselves  with  the  belief,  that  a 
tolerable  joint  will  be  got  by  the  efforts  of  nature, 
with  the  bone  in  its  new  position. 

Dislocation  of  the  Lower  Jaw.  —  The  first  disloca- 
tion we  shall  speak  of  is  of  the  lower  jaw.  Partial 
dislocation  of  the  lower  jaw  forward  at  the  eminentia 
articularis  is  a  very  common  occurrence,  and  the  bone 
snaps  back  itself.  This  is  the  case  with  many  young 
subjects,  especially  females,  where  partial  dislocation 
of  one  side  takes  place  with  a  creaking  noise,  during 
gaping,  or  opening  the  mouth  wide.  The  patient  rubs 
the  jaw  a  little,  and  the  bone  snaps  back  into  place. 
Under  profound  ansesthesia  we  can,  with  the  thumbs 
behind  the  angle  of  the  jaw,  partially  dislocate  the 
bone  forward  upon  the  eminentia  articularis,  and  throw 
forward  with  it  the  glottis,  and  prevent  the  swallow- 
ing of  the  tongue. 

Complete  dislocation  of  the  jaw  forward  over  the 
eminentia  articularis,  up  into  the  temporal  fossa,  puts 
the  mouth  into  a  peculiar  and  characteristic  position 
—  wide  open,  and  the  chin  thrown  out  a  considerable 
distance  beyond  the  upper  jaw.  Dislocation  of  this 
kind  on  one  side,  of  course,  makes  a  peculiar  deform- 
ity.    The  common  thing  is  to  have  both  thrown  out. 

Reduction  is  easy.  The  chief  thing  to  guard  against 
is  the  mutilation  of  the  surgeon's  fingers  in  making  the 
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reductioD.  It  can  be  reduced  by  putting  both  thumbs 
inside  of  the  jaw,  pressing  the  ramus  down  and  back, 
and  it  will  slip  up  into  place.  It  is  thrown  out  over 
the  eminentia  articularis,  and  you  push  it  down  and  it 
will  glide  back  into  place.'  Previous  to  doing  this 
some  firm  substance  should  be  put  into  the  mouth  so 
that  the  jaw  cannot  shut  on  the  thumb  of  the  surgeon 
while  making  this  manipulation  ;  or  the  fingers  can  be 
guarded  with  something  to  prevent  cutting  by  the 
teeth.  Perhaps  it  is  not  worth  while  to  delay  longer 
on  this.  It  is  not  common.  It  is  almost  impossible 
to  fail  to  recognize  it.     It  is  easy  of  reduction. 

Dislocation  of  the  Clavicle. — Dislocation  of  the 
clavicle  is  rare.  If  it  occurs,  the  common  form  is  a 
dislocation  of  the  acromial  end  upwards,  with  rupture 
of  the  ligaments.  A  rarer  occurrence  is  dislocation  of 
the  sternal  end  of  the  collar-bone.  All  these  disloca- 
tions are  easy  to  recognize,  can  hardly  help  being 
seen.  It  is  very  difficult  to  press  the  bone  back  into 
place,  and  almost  impossible  to  keep  it  there.  The 
only  one  of  consequence,  as  regards  endangering  life, 
is  dislocation  of  the  clavicle  backwards  behind  the 
sternum,  when  it  presses  on  the  pneumogastric  and  on 
the  trachea,  and  leads  to  dyspnoea  and  to  severe  symp- 
toms. That  accident  is  extremely  rare.  Something 
must  be  done  to  relieve  it;  and  the  most  practical 
thing  would  seem  to  be  to  divide  the  fibres  of  the 
sterno-mastoid  muscle  subcutaneously,  and  endeavor 
to  press  the  bone  back  into  place.  Failing  of  that, 
I  suppose  a  resection  of  the  end  of  the  collar-bone, 
with  antiseptic  measures,  would  be  proper  and  justifi- 
able. 

Usually  dislocations  of  the  sternal  end  are  upward 
and  forward,  and  do  not  entail  any  injury  to  the  parts 
in  the  throat,  but  entail  deformity,  and  subsequent 
bad  use  of  the  arm. 

We  try  to  force  the  bone  and  keep  it  back  in  place 
by  strapping  and  pads,  and  especially  by  having  the 
shoulder  drawn  back  as  far  as  possible,  to  draw  the 
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collar-bone  out.  Treatmeutis  to  be  continued  four  to 
six  weeks. 

The  ordinary  dislocation  of  the  collar-bone  is  of  the 
acromial  end  upwards.  The  ligaments  are  ruptured, 
and  the  bone  pulled  up  by  the  fibres  of  the  trapezius 
muscle.  And  we  find,  on  looking  at  such  a  patient 
from  behind,  a  rigid  line  along  the  fibres  of  the  tra- 
pezius, which  is  rather  diagnostic  of  dislocation  ;  and  a 
projection,  which,  of  course,  would  have  to  be  diag- 
nosticated from  a  fracture  of  the  acromion  process 
with  drooping  of  the  shoulder. 

The  treatment  is  about  the  same,  whether  it  be 
fracture  of  the  acromion  process,  or  dislocation  of  the 
collar-bone.  Crowd  the  arm  well  up,  and  strap  the 
acromion  down,  and  hold  it  in  position  four  to  six 
weeks.  The  results  are  fair.  A  little  deformity  fre- 
quently remains.  The  arm,  however,  becomes  good 
and  useful. 

The  other  dislocations  of  the  acromial  end  are  rare. 
It  is  not  worth  while  to  waste  much  time  on  them.  It 
may  be  dislocated  a  little  forwards  or  backwards.  The 
treatment  would  be  about  the  same.  Force  the 
shoulder  back ;  pad  ;  and  force  the  collar-bone  down 
into  place. 

Dislocations  of  the  Humerus. —  Dislocations  of  the 
humerus  are  generally  described  as  four  in  number. 
One  is  so  extremely  rare  that  we  can  eliminate  it  in 
speaking  of  treatment,  and  that  is  where  the  bone  is 
thrown  out  of  the  socket  and  lodges  back  on  the  scap- 
ula. You  may  never  see  such  a  case.  When  it  occurs 
the  diagnosis  is  very  easy. 

The  ordinary  dislocation  of  the  humerus  is  forward 
under  the  coracoid  process,  what  is  called  subcoracoid. 
The  bone  comes  out  of  its  flat  socket  and  slips  for- 
ward, and  a  little  downward,  under  the  coracoid  pro- 
cess, and  rests  between  the  coracoid  and  the  ribs. 

The  other  common  dislocation  is  when  the  bone 
drops  straight  down  and  rests  in  the  axilla. 

Now    in    either  of  these   two   common  forms,  the 
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roundness  of  the  shoulder  is  lost.  The  natural  shape 
of  the  deltoid  muscle,  instead  of  being  rounded  out, 
looks  flat.  If  we  seize  the  shoulder  in  this  way,  we 
are  conscious  of  a  vacancy,  an  enapty  space  under  the 
acromion  process.  We  can  compress  the  muscular 
fibres  as  we  cannot  do  on  the  sound  side.  The  arm 
appears  to  be  slightly  lengthened.  Motion  is  lost.  If 
we  place  the  hand  on  the  opposite  shoulder  and  have 
it  held,  we  cannot  bring  the  elbow  down  in  contact 
with  the  ribs,  if  the  bone  is  out  of  the  socket.  We 
may  force  it  down  temporarily,  and  it  springs  up 
again.  We  can  compare  that  with  the  sound  side ; 
and  find  that  it  is  perfectly  easy  to  have  that  laid 
down  in  its  normal  position.  The  loss  of  roundness 
of  the  shoulder;  loss  of  mobility  ;  loss  of  function,  of 
course ;  and  inability  to  approximate  the  elbow  to  the 
side,  are  the  important  points.  In  addition  to  this,  if 
dislocation  of  the  humerus  happens  to  be  down- 
wards into  the  axilla,  if  we  raise  the  arm  from  the  side, 
and  pass  the  hand  well  up  into  the  axilla,  we  always 
find  the  head  of  the  bone  there.  If  there  is  any 
doubt,  we  can  compare  with  the  sound  side ;  and  can 
hardly  fail  to  find  projection  downwards  of  the  head 
of  the  bone.  If  there  is  subcoracoid  dislocation,  we 
can  feel  the  head  of  the  bone  under  the  fibres  of  the 
pectoral  muscles. 

Obstinate  abduction  of  the  arm  from  the  side ;  loss 
of  motion,  and  disability,  are  common  to  the  two  forms 
of  dislocation. 

The  patient  having  been  etherized,  and  the  muscles 
all  relaxed,  the  obstacle  to  reduction  would  appear  to 
be  to  get  the  head  back  through  the  capsule,  through 
the  rent  by  which  it  went  out.  In  many  cases  this 
appears  to  be  very  easy  indeed.  Ether  having  been 
given,  with  a  little  traction  and  manipulation,  the  bone 
frequently  slips  back  into  place.  Various  manoeuvres 
are  contrived  for  that  purpose.  One  secret  in  reduc- 
ing dislocations  of  the  shoulder  is  to  render  the  scapula 
immovable ;  because  if  that  moves  with  the  humerus 
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we  lose  all  power  of  reducing  the  head.  The  scapula 
is  rendered  immovable  by  a  strong  bandage  put 
around  it  and  held  by  an  assistant  with  great  firm- 
ness. If  that  is  not  sufficient,  additional  immobility 
can  be  gained  by  applying  some  heavy  adhesive  plas- 
ter over  the  scapula,  and  drawing  on  the  ends  of  that. 
The  scapula  secured  ;  the  arm  is  got  back  into  place 
by  various  manoeuvres.  If,  as  is  usually  the  case,  it 
is  in  the  axilla,  then  if  the  arm  can  be  drawn  down 
and  the  head  forced  up  from  below,  it  is  easily  pried 
into  place.  That  is  done  by  the  surgeon's  foot  in  the 
axilla,  who  sits  beside  the  patient,  draws  upon  the  arm, 
and  presses  the  head  of  the  bone  back  into  the  socket. 
If  this  fails,  having  the  scapula  held,  and  drawing 
firmly  off  in  the  longitudinal  direction  frequently  gets 
it  into  place.  If  this  fails,  the  patient  is  etherized  and 
placed  upon  the  floor,  and  the  foot  of  the  surgeon  is 
placed  upon  the  shoulder,  and  the  arm  seized  and 
drawn  directly  upwards,  and  that  frequently  succeeds. 

Then  there  is  the  method  called  Kocher's,  by  which 
the  arm  is  held  firmly  in  to  the  side,  and  the  bone 
rotated  out  and  lifted  into  the  socket.  There  is 
rarely  a  failure  in  one  of  these  methods.  Sometimes 
one  succeeds  a  little  better  than  the  other ;  but  the 
simpler  one  of  pressing  with  the  foot  in  the  axilla  is 
frequently  successful.  We  are  entirely  sure  that  the 
bone  goes  in  by  hearing  it,  or  feeling  it,  —  by  hearing 
a  distinct  snap  when  it  goes  in. 

That  is  all  the  treatment.  The  trouble  is  to  pre- 
vent it  from  dropping  out.  The  capsule  has  been 
badly  lacerated,  and  the  joint  is  really  no  joint  at  all. 
It  drops  out  very  easily  unless  taken  care  of.  The 
motion  by  which  it  will  drop  out  is  in  lifting  the 
elbow  away  from  the  side ;  hence,  in  the  subsequent 
treatment,  we  must  take  great  care  to  keep  the  elbow 
in  to  the  side  by  a  body  bandage,  and  to  put  the  fore- 
arm in  a  sling.  With  the  humerus  approximated  to 
the  ribs  and  the  elbow  supported,  it  is  impossible  for 
the  head  to  drop  out.    That  should  be  continued  about 
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a  week,  and  then  the  arm  put  in  a  sling  only.  In 
some  cases,  where  there  have  been  repeated  disloca- 
tions, it  is  a  good  plan  to  fasten  an  elastic  around  the 
arm  and  to  the  side,  which  prevents  outward  move- 
ment for  many  weeks. 

It  is  a  long  while  before  the  adult  recovers  full  use 
of  the  shoulder.  In  lifting  the  arm  to  the  head,  or  in 
making  the  motion  of  trying  to  put  on  a  coat,  it  is 
long  before  either  can  be  done  without  pain. 

All  dislocations  are  accompanied  by  great  swelling, 
more  so  than  fractures;  consequently,  after  the  injury 
is  reduced,  subsequent  treatment  should  be  very  gentle. 
No  very  hard  bandages  should  be  put  on.  Frequently, 
evaporating  lotions  or  leeches  may  be  called  for,  and 
tight  bandaging  will  not  be  borne.  After  the  part 
has  recovered,  and  the  patient  is  left  to  himself,  the 
use  of  the  arm  may  be  much  improved  by  gentle  ma- 
nipulations, massage,  liniments,  warmth,  —  agents  of 
that  class. 

What  we  have  to  dread  in  any  old  person  after  dis- 
location is  the  chronic  rheumatic  arthritis  that  may  be 
set  up  in  the  joint ;  and  we  cannot  always  predict  that 
they  may  not  afterwards  have  some  stiffness  or  rough- 
ness of  the  joint,  although  the  part  may  be  perfectly 
restored  to  place. 

Dislocations  of  the  Elhow.  —  The  elbow  is  a  com- 
plicated joint,  and  the  great  point  is  this,  when  it  is 
dislocated  and  you  treat  it,  to  be  sure  that  both  bones 
are  back  into  place.  It  is  very  easy  to  appreciate,  if 
the  ulna  is  out,  when  it  comes  back  into  place  with 
quite  a  loud  snap.  The  joint  is  locked  again,  and  the 
motions  of  flexion  are  restored  and  the  symmetry  of 
the  arm ;  but  the  head  of  the  radius  is  a  small  bone, 
its  motions  are  peculiar,  and  it  may  not  be  perfectly 
reduced ;  and  if  it  is  overlooked,  it  is  disastrous  to  the 
future  use  of  the  joint. 

The  books  make  a  great  many  divisions  of  dislocation 
of  the  elbow.  They  are  not,  however,  of  very  much 
importance.     They  are  called  backwards  and  inwards 
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and  backwards  and  outwards,  etc.,  but,  practically, 
they  are  all  backwards,  and  more  or  less  turned  from 
side  to  side.  The  whole  treatment  consists  in  getting 
both  bones  back  into  position.  The  patient  having 
been  etherized,  we  go  through  the  motions  of  having 
the  fulcrum  applied  at  the  bend  of  the  elbow,  the  arm 
steadily  held,  and  the  forearm  first  extended,  and  then 
brought  up  forward ;  and  then,  if  we  have  restored 
the  ulna,  we  may  carefully  look  for  the  position  of  the 
head  of  the  radius,  and  endeavor,  by  prying,  prona- 
tion, supination,  flexing  and  extending,  to  get  that 
back  into  its  normal  position. 

The  diagnosis  of  dislocations  of  the  elbow,  of  course, 
turns  on  the  relative  position  of  the  three  points, 
the  two  condyles  and  the  olecranon,  that  we  men- 
tioned in  speaking  of  fractures  just  above  the  elbow- 
joint.  If  they  are  in  their  normal  position  compared 
with  the  other  arm,  it  cannot  be  dislocation ;  it  is 
probably  a  fracture.  If  the  ulna  is  drawn  far  out  of 
its  normal  position  as  regards  the  condyles,  then  it  is  a 
dislocation.  Of  course  the  final  test  is  in  getting  the 
arm  in  place  and  seeing  whether  it  will  stay.  If  it 
will,  it  is  dislocation  without  fracture. 

In  all  healthy  subjects,  and  especially  in  young  sub- 
jects, dislocation  of  the  elbow  is  not  followed  by  im- 
paired use  of  the  joint.  It  takes  time,  but  motion  is 
generally  perfectly  restored.  It  is  not  desirable  to 
keep  splints  on  too  long.  I  think  that  is  quite  an  im- 
portant point.  You  must  see  in  a  joint  so  firmly 
locked  together,  that  if  it  is  once  put  back  into  place 
it  is  not  very  likely  to  get  out  again,  and  a  confine- 
ment for  a  moderate  length  of  time  is  all  that  is  neces- 
sary ;  and  after  the  synovitis  is  subdued,  it  is  better 
that  the  patient  should  begin  moderately  the  use  of 
the  arm.  Cases  have  occurred,  occasionally,  in  which, 
through  fear  of  using  the  arm  too  soon,  it  has  been  tied 
up  too  long,  and  the  consequence  was  that  a  simple 
synovitis  has  been  converted  into  fibrous  anchylosis  ; 
and  then  both  physician  and  patient  may  be  at  a  loss 
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to  know  whether  there  had  been  a  fracture  or  not ; 
whether  it  would  be  safe  to  move  the  arm,  and  whether 
it  would  ever  recover  its  mobility. 

Very  careful  diagnosis  from  fracture.  Very  careful 
reduction  of  both  bones  back  to  their  perfect  position  ; 
then  a  short  treatment  afterwards,  with  the  arm  on 
the  internal  angular  splint,  and  a  sling  ;  the  back  of  arm 
uncovered,  so  that  we  can  apply  evaporating  lotions 
or  leeches  ;  no  tight  bandaging  being  used. 

Dislocation  of  the  Wrist.  —  Dislocation  of  the  wrist 
is  almost  unknown.  Few  people  have  ever  seen  one. 
It  is  accompanied  with  fracture,  —  fracture  of  the  ra- 
dius. Fracture  of  the  radius  and  dislocation  of  the 
wrist,  or  Colles'  fracture,  is  common.  Dislocation  of 
the  wrist  pure  and  simple  is  extremely  rare.  Of 
course,  I  would  not  include  in  this  statement  those 
cases  of  compound  fracture  where,  from  severe  blows 
and  laceration,  individual  bones  of  the  wrist  may  be 
thrown  out  of  place;  but  dislocation  of  one  row  of 
carpal  bones  from  the  other,  or  of  a  row  of  carpal 
bones  from  the  articulation  with  the  radius,  is  ex- 
tremely rare. 

Treatment  would  be  obvious  and  simple.  Draw  it 
back  into  place  and  confine  it  on  splints,  and  gradually 
use  passive  motion. 

Dislocation  of  the  Thumb.  —  Dislocation  of  the 
thumb,  at  the  joint  where  the  phalanx  joins  the  meta- 
carpal bone,  is  recognized  as  an  extremely  annoying 
dislocation.  It  is  complicated  by  the  fact  that  there 
are  two  little  sesamoid  bones ;  and  when  the  thumb 
is  thrown  out,  the  phalanx  goes  down  into  the  palm  and 
gets  entangled  in  the  tendons.  Make  a  fulcrum  of 
your  own  left  thumb  under  the  joint,  then  pull  the 
patient's  thumb  directly  forwards,  and  then  force  it 
back  beyond  a  right  angle.  It  is  difficult  of  reduction, 
and  in  some  cases  requires  subcutaneous  section  of 
some  of  the  fibres.  It  must  never  be  allowed  to  re- 
main out  of  place,  because  it  does  not  give  a  good 
result  in  its  false  position  ;  and,  rather  than  leave  it. 
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we  should  divide  the  tendous,  or  even  resect  a  portion 
of  the  bone  and  push  it  back  into  its  place,  and  treat  it 
afterwards  as  an  excision,  rather  than  leave  it  in  a 
false  position,  where  the  thumb  is  practically  useless 
and  painful. 

Dislocation  of  the  fingers  can  be  reduced  by  exten- 
sion and  prving  backwards. 

Dislocations  of  the  Hip.  —  They  are  four,  of  which 
one  is  excessively  rare.  Two  are  the  common  ones. 
These  two  which  are  common  are  merely  modifications 
of  each  other.  The  head  of  the  bone  may  go  out  of 
the  socket  and  directly  upwards  and  backwards  upon 
the  dorsum  of  the  ilium,  in  which  case  it  is  called  a 
dislocation  on  the  dorsum.  As  a  modification  of  that, 
it  may  not  go  up  quite  so  far,  may  slip  out  and  drop  a 
little  lower  down  into  the  sciatic  notch.  Dislocation 
into  the  sciatic  notch  and  dislocation  on  the  dorsum  are 
practically  the  same  thing,  except  in  the  amount  of 
shortening.  On  the  other  hand,  it  may  drop  out  and 
go  directly  down  into  the  thyroid  foramen,  in  which 
case  the  limb  is  a  good  deal  lengthened  instead  of 
shortened.  In  very  rare  and  exceptional  cases  it  is 
thrown  out  and  goes  up  upon  the  pubes,  and  rests 
either  near  the  anterior  spine,  or  upon  the  pubes  itself. 
That,  however,  is  excessively  rare. 

The  ordinary  dislocation  in  a  strong  person,  who 
receives  a  violent  injury,  is  dislocation  upon  the  dor- 
sum. Now  this  is  so  marked  in  its  symptoms  that  it 
should  hardly  be  overlooked.  The  limb  is  shortened 
from  one  and  a  half  to  two  and  a  half  inches,  at  once. 
There  is  not  gradual  shortening.  Obstinate  inversion 
of  the  foot  to  an  extreme  degree  takes  place,  and  the 
patient  cannot  in  any  degree  turn  it  out.  We  have 
somewhat  the  characteristic  appearance  of  a  patient 
with  old  hip  disease  and  dislocation  on  the  dorsum, 
which  you  are  familiar  with  in  that  disease.  If  the 
patient  is  thin  you  may  feel  the  head  of  the  bone  upon 
the  dorsum  by  manipulation  and  examination  ;  but  if 
the  patient  is  very  fat  and  large,  it  is  ditficult  to  feel 
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it  under  such  a  dense  mass.  On  the  other  hand,  we 
have  two  to  two  and  a  half  inches  of  shortening,  ex- 
treme inversion,  total  loss  of  motion  about  the  part, 
and  the  history  of  a  violent  injury.  This  injury  has 
to  be  of  a  peculiar  character  ;  and  the  blow  to  knock 
the  bone  out  usually  has  to  be  received  on  the  back  of 
the  trochanter,  in  some  way,  so  that  the  moment  the 
bone  is  knocked  out  and  passes  over  the  edge  of  the 
socket,  the  muscles  seize  it ;  and  in  ordinary  cases  pull 
it  directly  up;  and  in  less  violent  cases  pull  it  back; 
and,  in  exceptional  cases  where  the  blow  is  received 
from  above  downwards  on  the  trochanter,  it  is  con- 
ceivable that  it  may  fall  directly  down  into  the  thy- 
roid foramen. 

Great  weights  and  heavy  bodies  striking  the  nates 
and  side  of  the  trochanter  from  behind  are  the  usual 
causes  of  dislocation.  The  falling  of  timbers  is  a  cause. 
I  remember  one  case  in  which  the  cause  was  the  fall- 
ing of  a  sign  from  a  building.  The  caving-in  of  earth 
occasionally,  though  that  is  more  apt  to  make  a  crush- 
ing of  the  pelvis.  If  the  bone  is  thrown  out  of  the 
socket  into  the  sciatic  notch,  the  shortening  is  about 
one-half  as  great;  the  inversion  is  just  the  same;  but 
the  foot  is  turned  over  the  toes  of  the  opposite  foot, 
instead  of  over  the  dorsum.  Total  loss  of  function, 
and  the  other  signs,  are  the  same. 

If,  by  any  chance,  the  bone  is  knocked  down  into 
the  thyroid  foramen,  it  is  lengthened  and  turned  out- 
wards and  partially  flexed,  and  is  very  characteristic 
in  its  appearance.  If  thrown  up  upon  the  pubes,  we 
have  shortening,  but  the  toes  usually  turned  more  or 
less  outwards,  and  partial  flexion  and  abduction 
occur. 

Of  course,  profound  etherization  is  the  first  meas- 
ure. Then  the  patient  had  best  be  treated  on  the 
floor,  or  some  firm  place,  low  down,  where  the  surgeon 
can  stand  over  him.  A  thin  mattress  or  blanket  spread 
on  the  floor  is  sufficient.  It  is  essential  here,  in  ma- 
nipulating to  reduce  the  dislocation,  that  the  pelvis  be 
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held  siill;  just  as  in  trying  to  reduce  a  dislocation  of 
the  humerus,  the  scapula  should  be  held  still.  This  is 
to  be  done  by  an  assistant  kneeling  and  compressing 
the  rim  of  the  pelvis  firmly  on  both  sides,  while  the 
surgeon  makes  his  manceuvres.  The  pathological  phe- 
nomena of  dislocation  upon  the  dorsum,  or  into  the 
sciatic  notch,  are  about  the  same.  The  muscles  are 
relaxed  by  ether  ;  but  the  Y-shaped  ligament  is  wound 
about  the  head  of  the  bone,  and  the  bone  will  not  go 
back  until  it  is  relaxed  and  unwound ;  hence  bend  the 
thigh  gently  upwards  and  turn  it  in  towards  the  ab- 
domen, and  then  the  surgeon  takes  the  lower  leg  as  a 
fulcrum,  and  rotates  the  head  out,  and  lifts  it  into 
place.  This  generally  succeeds  the  second  time,  if  not 
the  first.  Flex,  adduct,  abduct,  rotate  and  lift,  is  the 
brief  rule. 

It  occasionally  happens,  to  the  annoyance  of  the 
operator,  that  in  reducing  a  dislocation  upon  the  dor- 
sum he  fails,  unlocks  the  ligament,  gets  the  bone  al- 
most back  into  place,  but  instead  of  gliding  into  the 
socket  it  then  slips  down,  and  he  has  converted  a  dis- 
location upon  the  dorsum  into  a  dislocation  in  the 
sciatic  notch.  In  that  case  he  has  to  repeat  his  ma- 
noeuvres, and  lift  more  forcibly  over  the  edge  of  the 
socket. 

In  the  dislocation  into  the  thyroid  foramen,  the  re- 
verse manoeuvre  is  to  be  brought  about  to  unwind  the 
ligament  and  get  the  bone  to  slip  back  into  place.  A 
great  deal  of  time  might  be  spent  in  illustrating  this  to 
you  ;  but  it  is  done  so  much  better  and  more  perfectly 
in  Dr.  Bigelow's  monograph  on  the  subject,  that  I  ad- 
vise you  to  look  at  his  photographs,  and  the  position 
of  the  ligaments,  and  the  manoeuvres. 

Dislocation  of  the  hip  is  rare.  It  is  of  immense  im- 
portance to  recognize  it,  and  to  reduce  it  within  the 
first  few  hours  after  the  injury  ;  there  are  two  com- 
mon forms,  dislocation  into  the  sciatic  notch  and  upon 
the  dorsum,  easily  recognized  by  their  peculiar  de- 
formity.    Ether  gives  immense  assistance  in  the  re- 
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duction ;  and  these  manoeuvres  never,  I  think,  fail  of 
success  in  getting  the  bone  back. 

The  subsequent  treatment  is  important.  In  order 
to  prevent  the  bone  from  slipping  out  again,  every- 
thing being  badly  lacerated,  it  is  best  to  make  a  splint 
of  the  other  leg  ;  and  the  knees  should  be  firmly  ban- 
raged  together,  and  the  patient  kept  on  his  back.  The 
patient  should  be  kept  in  bed  two  or  three  weeks,  be- 
fore he  is  trusted  to  move  the  leg  out.  It  will  be 
swollen  and  painful ;  and  it  will  take  a  good  deal  of 
time  before  he  will  recover  the  utility  of  the  part. 
When  he  has  partially  recovered,  rubbing,  massage, 
etc.,  may  be  used.  Here,  again,  in  the  elderly  person, 
we  may  have  to  treat  chronic  rheumatic  arthritis  ;  but, 
on  the  other  hand,  it  is  fair  to  say  that  dislocation  of 
the  hip  in  the  old  person  is  not  common  at  all ;  for  the 
injury,  if  received,  is  almost  sure  to  break  off  the  neck 
of  the  femur,  instead  of  putting  the  head  of  the  bone 
out.  Dislocations  of  the  hip  are  most  common  in 
young  persons  ;  and  in  very  powerful  vigorous  men, 
men  in  the  prime  of  life,  who  receive  violent  in- 
juries. 

Dislocation  of  the  Knee.  —  Dislocation  of  the  knee 
is  almost  unknown,  excessively  rare.  Pathologically 
it  is  common :  but  as  a  traumatic  injury,  unless  ac- 
companied by  compound  wounds,  opening  into  the 
joint,  or  by  breaking  of  the  bone,  it  is  extremely 
rare. 

The  semilunar  cartilage,  which  is  fastened  on  the 
head  of  the  tibia  and  deepens  the  socket  for  each  con- 
dyle, is  occasionally  displaced,  with  very  serious  con- 
sequences ;  and  it  is  best,  perhaps,  to  allude  to  that  a 
little  more  at  length.  The  patient  feels  something 
slip  about  the  knee  ;  tries  to  manipulate  it  and  get  it 
back  into  place,  and  finds  he  can  do  everything  except 
straightening.  In  addition  to  that  he  may  notice  a 
little  thickening  or  projection  just  at  the  line  of  the 
joint.  It  is  a  displaced  semilunar  cartilage.  It  is 
pushed  out  over  the  edge  of  the  tibia  and  caught  in 
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the  joint,  so  to  speak.  If  not  recognized,  it  stays 
there.  It  is  practically  incurable.  Nature  accommo- 
dates herself  to  the  new  condition  ;  and  the  patient  is 
left  with  a  partial  stiffness  of  the  knee,  and  inability 
to  make  perfect  extension. 

It  is  important  to  be  recognized  ;  and  can  be  readily- 
cured,  if  recognized.  The  patient  should  be  thor- 
oughly etherized  ;  the  leg  flexed  far  back,  and  snapped 
back  into  place  with  extension  ;  the  semilunar  carti- 
lage, in  the  large  percentage  of  cases,  will  slip  back 
into  place.  Then  keep  the  limb  perfectly  straight  on  a 
ham-splint ;  and  later,  begin  to  use  passive  motion  to 
restore  the  joint.  It  is  a  quite  common  accident,  and 
requires  care  in  its  treatment. 

Dislocation  of  the  Ankle.  — The  ankle  can  hardly  be 
dislocated  without  fracture  of  one,  or  the  other,  of  the 
sides  of  the  mortice  which  hold  it  in.  Fracture  of  the 
fibula,  with  rupture  of  the  internal  lateral  ligament, 
makes  dislocation  outwards  ;  and  the  treatment  to  re- 
duce the  fracture,  and  set  the  parts,  reduces  the  dislo- 
cation. 

Dislocation  of  the  Astragalus.  —  Occasionally  the 
astragalus,  which  lies  between  the  tibia  and  os  calcis, 
is  knocked  out  of  its  position.  You  can  see  that  it 
must  be  a  very  peculiar  injury  to  do  it.  Usually,  the 
patient  falls  from  a  height,  and  alights  upon  the  edge 
of  something  like  a  brick  or  stone,  and  strikes  in  the 
arch  of  the  foot.  In  that  way,  occasionally,  the  astra- 
galus is  pried  out  of  place.  The  important  point  to 
speak  of  in  this  connection  is  not  the  diagnosis.  That 
is  very  easy,  for  the  parts  are  superficial.  By  manip- 
ulation, we  find  that  there  is  no  crepitus  and  no  fract- 
ure. The  important  point  to  speak  of  is  the  excessive 
difficulty  of  reducing  this  ;  and  the  disastrous  effects, 
if  left  unreduced.  So  that  after  the  patient  has  been 
etherized  and  attempts  at  reduction  fail,  it  is  consid- 
ered better  to  excise  the  bone,  rather  than  leave  it  in 
its  false  position.  Possibly,  cutting  down  to  excise  it, 
and  dividing  some  fibres,  may  enable  us  to  slip  it  back 
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into  place.  But  if  that  cannot  be  done,  it  had  better 
be  excised,  and  the  cavity  allowed  to  fill  up ;  and  with 
a  shortened  leg  and  a  shortened  foot,  the  patient  will 
usually  get  along  well.  On  the  other  hand,  if  the  bone 
is  left  out  of  position  and  attempts  at  reduction  fail  —  I 
have  seen  several  cases —  and,  in  fact,  the  universal  tes- 
timony of  surgeons  is,  that  you  have  a  very  useless  foot, 
and  also  a  very  painful  foot.  The  patient  walks  lame, 
and  with  extreme  difficulty.  He  is  liable  to  ulcera- 
tions, and  necrosis  of  the  bone ;  has  not  motion  of  the 
joint,  of  course  ;  and  is  crippled  worse,  almost,  than 
with  amputation  of  the  foot.  So  that  in  this  rare  in- 
jury it  is  better  to  etherize;  then  to  manipulate  ;  then 
to  make  a  few  cautious  incisions,  and  subcutaneously 
to  divide  some  of  the  apparently  resisting  parts.  If 
those  things  fail,  it  is  wiser  to  really  excise  the  bone 
than  leave  it  in  its  false  position. 

A  word  more  that  I  did  not  mention  under  fract- 
ures. You  must  be  very  careful  not  to  mistake  a 
fracture  of  the  surgical  neck  of  the  humerus  for  dislo- 
cation. That  mistake  has  been  made  a  good  many 
times.  You  may  judge  how  disastrous  it  would  be  to 
go  through  the  motions  to  reduce  a  dislocation,  and 
apply  force  to  a  iracture,  when  there  was  really  no 
dislocation  at  all.  It  all  turns  upon  this,  of  course, 
whether  the  injury  is  below  the  head  of  the  bone  in 
the  neck;  or  whether  there  is  absolutely  a  vacancy 
between  the  acromion  process  and  the  head  of  the 
bone.  That  point  settled,  the  rest  of  the  diagnosis 
becomes  easy. 

It  is  hardly  worth  while  to  take  up  time  by  consid- 
ering the  extremely  rare  cases  where  fracture  and  dis- 
location coexist.  There  are  such  cases.  When  recog- 
Dized,  the  treatment  is,  of  course,  extremely  difficult. 
We  are  usually  advised  to  endeavor  to  put  the  fract- 
ured parts  into  position,  and  to  allow  time  for  union ; 
and  then  make  a  cautious  attempt  to  get  the  head  of 
the  bone  back  into  place  in  the  socket.  It  is  obvi- 
ously impossible    to  do  this  until  we  have  some  lev- 
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erage  and  fulcrum  on  which  we  can  push  back.  A 
very  important  question  is,  sometimes,  whether  it 
would  not  be  wiser  to  excise  the  head  of  the  bone,  and 
leave  the  patient  with  an  excised  false  joint,  rather 
than  to  risk  the  loss  of  mobility  which  we  shall  get  by 
having  a  fracture  united,  and  the  head  of  the  bone 
lying  out  of  the  socket. 
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XLV. 

FROST-BITE    AND    BURNS. 

We  are  all  quite  familiar  with  the  phenomena  and 
appearances  of  simple  exposure  to  cold.  The  first 
effect  produced  upon  the  surface  is  to  drive  the  blooci 
away  from  it.  The  part  becomes  very  white ;  and 
then,  if  the  exposure  to  cold  is  only  brief,  reaction 
takes  place  promptly.  The  exposed  surface  becomes 
very  red  and  congested;  burns;  glows;  tingles;  if 
exposed  a  little  longer,  is  the  seat  of  intense  pain  from 
the  returning  circulation. 

These  phenomena,  on  a  small  scale,  on  the  surface 
of  the  body  are  due  to  shrinking  of  the  vessels  from 
the  stimulus  of  the  cold.  The  capillary  vessels  shrink. 
The  blood  recedes.  The  surface  is  cooled  down.  It 
grows  pale.  When  the  cold  is  removed,  the  vessels 
dilate  again.  The  blood  returns.  The  pendulum 
swings  a  little  further  back  than  the  normal  limit. 
Congestion  takes  place.  The  skin  becomes  red  and 
hot ;  and  this  sudden  afflux  of  blood  is  accompanied  by 
pain. 

If  a  large  portion  of  the  body  is  exposed  to  intense 
cold  for  some  time,  then  it  follows  that  a  very  large 
portion  of  the  superficial  blood  must  be  driven  in  on 
the  internal  organs;  and  excessive  congestion  of  all 
the  large  vessels,  and  the  circulation  in  the  viscera, 
takes  place.  This  before  long  affects  the  brain  so  that 
death  from  cold  takes  place  in  a  state  of  coma;  stupor 
being  produced  by  great  congestion  of  the  brain ;  and, 
if  pushed  far  enough,  by  serous  effusion.  We  are  all 
familiar  with  the  stories  of  those  who,  long  exposed  to 
cold,  soon  give   up  and  desire  to  rest.     They  cease  to 
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suffer,  after  a  little  while,  and  sink  to  sleep.  It  is  im- 
possible to  resist  tbe  inclination  to  slumber,  they  lie 
down  and  sleep,  and  die  in  a  state  of  coma.  That  is 
the  general  effect  on  the  internal  organs  when  the 
whole  surface  is  exposed. 

Now  if,  on  the  other  hand,  the  person  has  only  one 
member  exposed  to  cold,  as  a  foot  or  a  hand,  and  the 
cold  is  not  intense  enough  and  long  enough  to  chill 
the  whole  body,  then  that  portion  which  is  directly  ex- 
posed becomes  as  it  is  called  "  frozen."  In  that  case 
the  driving  away  of  the  blood  from  the  surface  con- 
tinues so  long  that  it  does  not  return  promptly ;  and 
alteration  also  is  said  to  take  place  in  the  blood  corpus- 
cles themselves,  so  that  they  disintegrate.  In  this  case 
the  limb  is  incapable  of  repair;  and  although  the  part 
may  be  again  exposed  to  warmth,  and  every  effort 
made  to  produce  a  return  of  circulation,  yet  it  sloughs; 
mortifies  ;  spontaneous  amputation  takes  place  ;  and 
nature  makes  a  cure  by  granulation,  after  the  process 
of  ulceration. 

In  imperfect  freezings,  where  a  part  is  chilled,  it  is 
capable  of  recovery.  Where  it  is  chilled  so  far  that 
it  is  partially  frozen,  it  is  capable  of  recovery.  The 
circulation  returns,  and  with  such  violence  that  the 
danger  subsequently  is  not  in  a  want  of  return  of  the 
circulation,  but  in  its  too  rapid  return.  The  part  be- 
comes congested  too  rapidly  by  the  returning  blood  ; 
hence  the  familiar  rule,  after  a  part  has  been  exposed 
to  cold  a  long  time,  that  it  is  not  safe  to  warm  it  too 
rapidly ;  and.  as  it  underwent  its  starvation  of  blood, 
so  to  speak,  by  the  influence  of  cold  slowly,  so  you 
must  allow  the  current  to  come  back  slowly,  if  you 
want  to  avoid  the  next  consequence,  which  is  sure  to 
ensue,  if  it  comes  back  rapidly  ;  and  that  consequence 
is  intense  congestion  and  inflammation  of  the  part. 
The  danger  then  of  a  universal  freezing  is  death  from 
coma  and  stupor.  The  danger  from  a  very  deep  freez- 
ing is  that  the  blood  will  never  get  back.  The  cor- 
puscles are  altered,  and  the  part  dies.     The  danger  of 
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a  moderate  freezing  is  that  there  may  be  a  too  rapid 
reaction  and  return  of  the  blood.  This  acts  in  this 
way :  The  part  is  partially  frozen  ;  it  is  chilled  and 
the  blood  driven  away.  The  patient  goes  to  the  fire 
or  exposes  himself  to  heat.  Intense  pain  and  redness 
is  produced ;  oedema ;  effusion  of  blood ;  loosening 
off  of  the  cuticle ;  true  inflammatory  processes,  which 
end  in  mortification,  suppuration,  ulceration,  a  line  of 
demarcation,  and  slow  repair  afterwards. 

These  modes  of  injury  indicate  to  us,  of  course,  the 
modes  of  treatment;  that,  if  the  partis  exposed  to  cold 
long,  the  most  prudent  course  is  to  bring  it  back  to 
warmth  slowly.  Apply  ice-water,  apply  snow,  and 
keep  it  away  from  heat.  Subsequently,  when  it  begins 
to  recover,  put  on  evaporating  lotions  containing  sub- 
stances like  ether,  or  alcohol,  or  vinegar,  and  hold  the 
reaction  back.  If  it  can  be  forced  back  and  allowed 
to  come  on  in  an  hour  or  two,  instead  of  instantly, 
then  the  part  frequenth'-  recovers  with  a  partial  inflam- 
mation. A  partial  inflammation  causes  death  of  the 
skin  usually ;  and  that  gives  rise  to  a  very  troublesome 
series  of  phenomena,  but  these  are  not  dangerous. 
Moderate  frost-bite  if  it  has  been  successfully  treated, 
always  ends  in  some  death  of  the  skin.  This  is  shown 
by  blistering  off  of  the  surface,  by  the  occurrence  of 
subacute  eczema,  which  very  frequently  follows.  That 
is  especially  true  of  moderately  frozen  ears ;  in  which 
the  ear  afterwards  becomes  the  seat  of  eczematous  in- 
flammation for  several  weeks  before  it  finally  recovers. 

The  same  is  true  of  the  nose  and  face  and  other  ex- 
posed parts.  So  on  the  hands  the  skin  of  the  fingers 
may  peel  off,  and  the  nails  may  be  loosened  and  some 
of  them  drop  off,  without  absolutely  freezing  through 
the  finger. 

Exposure  to  cold ;  reaction  to  be  delayed ;  that  is 
the  rule  of  treatment.  Exposed  to  severe  cold  with 
tendency  to  torpor,  the  safety  of  the  individual  consists 
in  being  roused  and  shaken  and  driven  about  and  forced 
to  exert  himself,  to  avoid  the  peril  of  death. 
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The  spontaneous  amputations  and  sloughings  which 
come  on  after  frost-bites  affect  most  commonly  the 
parts  most  distant  from  the  centre  of  the  body;  the 
fingers  and  toes.  We  see  it  occasionally  occur  in  this 
climate  on  land  ;  and  quite  frequently  in  sailors  who 
get  the  hands  and  feet  frost-bitten  by  the  combined 
action  of  the  salt  water  and  cold  and  exposure.  These 
cases  are  frequently  brought  to  us  for  treatment  in  the 
state  of  moist  gangrene;  rapid  inflammation  followed 
by  gangrene.  It  is  always  of  the  moist  variety.  It 
is  offensive,  soft,  sloughing,  black,  with  a  distinct  line 
of  demarcation  forming.  It  is  injudicious  to  interfere 
until  the  line  of  demarcation  has  fully  formed.  It  is 
sometimes  questionable  whether  it  is  worth  while  to 
interfere  at  all  until  spontaneous  amputation  has  been 
pretty  well  performed ;  then  we  can  judge  whether 
we  can  get  along  with  the  protruding  stump,  or 
whether  it  is  necessary  to  make  a  primary  amputation 
back  of  the  injury,  and  get  sound  flaps.  Whether  we 
do  this,  depends  a  good  deal  on  the  extent  of  the  frost- 
bite and  the  location  of  the  part.  For  instance,  it  is 
extremely  important  to  preserve  a  thumb  as  long  as 
possible ;  and,  if  we  can  get  off  by  shortening  a  little 
piece  of  bone  and  have  it  recover  by  granulation,  it  is 
better  than  to  amputate  high  up. 

So  that  in  some  of  these  cases  it  is  wiser  to  wait 
until  spontaneous  amputation  has  taken  place  down  to 
the  bone,  then  to  press  back  the  granulations,  scrape 
them  back  with  the  periosteum  scraper,  saw  off  the 
bones  high  up  in  the  bleeding  tissues,  allow  the  granu- 
lations to  come  back  over  them,  and  allow  the  natural 
processes  to  go  on.  In  that  way  we  sometimes  save 
important  parts. 

BURNS    AND    SCALDS. 

Perhaps  it  has  not  occurred  to  you  that  these#are 
the  most  frequently  fatal  and  numerous  accidents  of 
civil  life ;  and  also  this  other  point,  which  is  worth 
remembering,  that  more  than  three-fourths  of  all  the 
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burns  and  scalds  occur  in  young  children.  It  is  natural 
that  it  should  be  so.  They  are  the  most  careless  and 
most  exposed.  They  go  the  most  about  stoves  and 
lamps  with  their  short  and  light  clothing.  They  are 
unable  to  protect  themselves  after  they  are  burnt. 
They  are  much  more  likely  to  have  a  serious  burn 
than  an  adult  because  the  first  impulse  of  the  child  on 
being  afire  is  to  throw  open  the  mouth  and  shriek, 
and  inhale  the  flame  or  gas ;  which  they  frequently  do 
with  fatal  result.  The  shock,  also,  to  these  young 
subjects  when  burnt  is  more  severe  and  more  fatal 
than  it  is  with  grown  persons. 

Scalds  are  not  nearly  so  severe  as  burns.  Burns  are 
produced  by  fire ;  scalds  by  heated  fluids,  or  steam. 
The  species  of  burns  produced,  however,  by  the  melt- 
ing of  substances  which  are  denser  than  water,  as  for 
instance,  molten  lead  or  molten  iron,  anything  of  that 
kind,  are  more  penetrating  and  more  deep  than  the 
burns  produced  by  simple  fire,  whether  of  wood  or  coal. 
The  burns  produced  by  heated  metals  are  the  deepest 
and  most  severe ;  the  burns  produced  by  fire  are  the 
next;  the  true  scalds  produced  by  fluids  and  gases  are 
much  less  so.  It  is  rare  that  a  scald,  so-called,  goes 
far  into  the  true  skin  and  deeper  tissues ;  but  scalds 
mostly  belong  to  the  set  of  burns  which  are,  what  is 
termed,  of  the  first  class.  The  French  authors  have 
divided  burns  into  six  classes  ;  but  that  is  quite  a  need- 
less minuteness  of  subdivision.  Dividing  them  into 
three  classes  is  quite  sufficient ;  and  practically  only 
two  of  these  are  what  we  have  much  to  do  with. 

The  first  is  that  which  destroys  the  epidermis  and 
does  not  penetrate  the  true  skin. 

The  second  destroys  the  epidermis  and  goes  through 
the  true  skin,  to  a  greater  or  less  depth,  into  the 
cellular  tissue  or  muscles. 

'iihe  third  class  are  those  which  go  through  the 
muscles,  and  go  down  and  perhaps  even  char  the  bone. 

A  person,  for  example,  who  is  epileptic  or  drunk, 
and  who  falls  into  the  fire,  or  onto  a  hot  stove,  may 
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lie  unconscious,  and  have  the  limb  deeply  charred,  or 
the  third  form  of  burn.  The  electric-current  and  the 
electric-wire  burns  are  always  of  the  third  class,  if  it 
is  in  contact  long  enough  with  the  tissues.  The  line- 
men who  repair  the  wires  and  get  burnt  are  occasion- 
ally brought  to  the  hospital  ;  are  occasionally  burned 
in  the  hand  from  catching  hold  of  the  wires  ;  and  the 
wire  burns  down  through  the  mass  of  the  adductor 
muscles  and  burns  the  bones  themselves.  That  is 
quite  a  common  accident  from  the  electric  current.  A 
similar  sort  of  burn  is  produced,  by  a  different  cause, 
among  the  workers  in  iron ;  in  blasting  furnaces, 
especially  in  the  handling  of  long  rails,  that  are  drawn 
out  of  the  furnaces  in  a  bright  red  state,  previous  to 
being  hammered  into  shape. 

These  burns  almost  invariably  extend  down  to  the 
bone  ;  and  so  do  the  burns  from  the  electric  current. 
On  the  other  hand,  the  patient  who  is  scalded  by  hot 
water  or  steam  has  the  epidermis  peeled  off,  but  the 
true  skin  is  not  affected. 

The  first  class  of  burns  does  not  scar  ;  the  second 
class  of  burns  does ;  the,  third  produces  deep  mutila- 
tions. 

There  are  three  or  four  things  which  seem  to  in- 
fluence very  much  the  prognosis  with  regard  to  a 
moderately  severe  burn.  The  first  is  the  age  of  the 
patient.  The  next  is  the  location  of  the  burn,  and 
the  next  is  the  extent  of  the  burn ;  the  extent  more 
than  the  depth,  and  for  this  reason  :  the  shock  inflicted 
upon  the  system  by  a  scald  or  a  burn,  is  due  to  the 
rapid  burning  off  of  the  sensitive  nerves  which  supply 
the  skin.  The  skin  being  the  organ  of  touch,  is  enor- 
mously endowed  with  nerves.  The  filaments  terminate 
there  ;  and  they  are  the  organs  of  a  very  acute  sensi- 
bility. A  burn  chars  off  the  surface  ;  inflicts  shock 
and  intense  pain  ;  and  destroys  their  function.  Now 
the  more  skin  that  is  burned  the  greater  the  shock. 
The  shock  is  greater  over  the  larger  extent  of  skin,  in 
a  burn  of  that  kind,  then  in  the  deep  burn  which  goes 
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far  into  the  tissues  toward  the  bone.  This  is  familiar 
in  regard  to  the  pain  of  surgical  operations.  The  pa- 
tient suffers  intensely  while  the  skin  is  being  cut ; 
much  less  when  the  muscles  or  deeper  tissues  are  being 
divided.  The  shock  of  a  burn  depends  upon  the 
amount  of  skin  involved  ;  and  therefore  it  is  that  the 
extent  of  a  burn  is  of  more  consequence  in  the  prog- 
nosis of  the  patient  than  the  depth  of  it. 

The  location  also  is  important.  The  most  danger- 
ous place  to  be  burned  is  the  front  wall  of  the  abdo- 
men ;  the  next,  about  the  chest,  and  third,  about  the 
scalp.     The  limbs,  much  less  danger. 

The  age  of  the  patient  you  may  reasonably  suppose 
would  make  a  good  deal  of  difference  in  the  prognosis, 
as  it  would  in  any  class  of  injuries.  Repair  is  more 
difficult  in  the  old  than  in  the  young,  as  would  naturally 
be  supposed  to  be  the  case. 

The  effect  of  burning  off  the  skin,  or  flaying  the  pa- 
tient, so  to  speak,  over  a  considerable  surface,  say  a 
foot  square  or  more,  the  effect  of  burning  off  so  large 
a  surface  is  certainly  to  inflict  a  most  terrible  shock  to 
the  nervous  system  from  the  pain  produced  by  the 
sensitive  nervous  filaments,  hundreds  of  which  are  de- 
stroyed, and  also  to  produce  very  serious  consequences 
on  the  internal  organs  of  the  body  by  the  loss  of  the 
skin  ;  the  interruption  of  the  functions  of  the  skin  as 
an  excreting  organ.  A  large  burn  produces  in  the  in- 
ternal organs  precisely  analogous  changes  to  those 
produced  by  that  acute  inflammation  of  the  skin  with 
discoloration  which  we  call  scarlet  fever.  The  subse- 
quent consequences  are  very  similar.  In  consequence 
of  the  loss  of  function  of  the  skin,  the  power  of  per- 
spiration and  excretion  is  lost.  The  excreting  organs 
in  the  interior  of  the  body  have  then  to  do  all  this  ad- 
ditional work.  The  consequence  is  congestion  of  the 
kidneys  to  a  very  marked  degree ;  congestion  of  the 
mucous  membrane  of  the  alimentary  canal  also  in  large 
burns  ;  and  in  severe  burns  there  will  be  very  likely 
albuminuria,  and  ulcerations  in  the  mucous  membrane 
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of  the  bowels.  It,  of  course,  would  also  be  probable, 
and  is  the  case,  that  in  severe  burns  about  the  face 
and  scalp  the  delicate  structures  inside  the  skull  are 
liable  to  be  congested,  and  meningitis,  or  serous  effusion 
is  liable  to  follow  within  the  head  itself.  In  addition 
to  all  this,  if  a  burn  happens  to  occur  on  the  front  of  the 
abdomen  where  the  walls  are  very  thin,  the  immediate 
consequence  is  liable  to  be  the  occurrence  of  a  mild 
degree  of  peritonitis  produced  by  the  irritation  of  the 
burn,  with  serous  effusion  or  ascites  inside  the  abdom- 
inal cavity ;  or,  also,  as  is  occasionally  seen  in  large 
burns  about  the  thorax,  the  pleural  cavity  becomes 
filled  with  fluid,  and  there  is  pleurisy  under  the  seat 
of  the  burn.  These  facts  must  make  it  plain  why  it  is 
that  the  location  of  the  burn  is  of  so  much  importance, 
and  the  extent  of  the  burn  is  of  so  much  importance. 
I  do  not  care  to  add  the  depth  of  the  burn  as  regards 
the  prognosis  and  the  symptoms.  We  agree  about  the 
depth  in  this  way,  that  it  is  going  to  produce  a  serious 
and  hard  scar  ;  but  it  is  not  so  dangerous  to  life  if  a 
burn  goes  in  several  inches  into  the  flesh,  as  if  a  super- 
ficial burn  spreads  over  several  feet  of  surface  on  the 
abdomen,  or  thorax,  or  upon  the  thigh. 

There  are  three  periods  of  danger  in  a  burn.  The 
first  is  immediate  and  is  due  to  the  shock,  which  occasion- 
ally produces  fatal  collapse.  The  next  is  due  to  the 
internal  congestions  and  inflammations  with  fever,  which 
are  liable  to  follow  immediately  from  the  destruction 
of  the  skin  ;  and  the  third  period  of  danger  is,  if  these 
have  been  passed  through,  the  long-continued  suppura- 
tion which  follows  the  repair  of  the  burnt  surface  ; 
throwing  the  patient  very  much  into  the  condition  of 
hectic  we  see  so  often  in  the  wasting  suppuration  of 
the  joints  and  of  the  spine.  Shock,  then,  first ;  then  a 
period  of  inflammation  ;  and  then  the  period  of  exhaust- 
ing suppuration. 

The  most  marked  and  curious  pathological  result  on 
the  internal  organs  from  the  burn  is  the  effect  on  cer- 
tain portions  of  the  mucous  membrane  of  the  alimentary 
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canal ;  and,  for  some  unknown  reason,  these  troubles 
seem  to  expend  themselves  upon  a  certain  tract,  and 
that  tract  is  almost  invariably  the  duodenum,  just 
below  the  pylorus,  where  circular,  punched-out,  de- 
pressed ulcerations,  with  haemorrhage,  are  common. 
It  is  a  thing  to  be  looked  out  for.  The  statistics  from 
autopsies  show  that  ten  to  twelve  per  cent,  have  these 
ulcers  ;  and  when  they  occur  they  are  the  cause,  occa- 
sionally, of  a  fatal  termination  of  the  case.  The  symp- 
toms are  not  very  marked.  The  diagnostic  symptoms 
would  be  diarrhoea  and  bloody  stools,  and,  perhaps 
also,  vomiting,  though  not  always  ;  great  pain  or  ten- 
derness over  the  duodenal  region  are  said  not  to  occur 
to  any  very  great  extent.  They  are  not  marked 
symptoms.  The  nausea,  diarrhoea,  bloody  stools  are 
the  signs  of  duodenal  ulcer.  They  indicate  to  us,  of 
course,  that  our  treatment  should  be  directed  to  do 
what  we  can  to  allay  the  excitability  of  the  mucous 
membrane  and  to  allow  it  to  heal.  We  should  try 
then,  by  simple  treatment,  to  allay  irritation  by  opium  ; 
to  check  diarrhoea  by  the  same  means ;  to  give  only 
those  kinds  of  food  which  would  leave  the  least  possi- 
ble sediment  to  pass  over  the  irritated  bowel  ;  to  choose 
that  kind  of  food  that  would  be  digested  by  the  stomach 
alone  rather  than  in  the  duodenum  ;  and  by  such  treat- 
ment as  this,  endeavor  to  promote  the  healing  of  the 
ulcer.  Perhaps,  also,  we  may  be  able  to  prolong  the 
patient's  life,  and  give  them  time  to  heal,  by  rectal 
nutrition  ;  by  enemata  and  stimulants  administered  by 
the  rectum. 

Acute  congestion  of  the  kidneys  followed  by  albu- 
minuria will  have  to  be  treated  as  it  would  in  other 
cases  of  commencing  Bright's  disease,  or  in  other  cases 
of  congestion  of  the  kidneys,  by  endeavoring  to  see  as 
far  as  possible  that  the  function  of  the  skin,  where  it 
has  not  been  destroyed,  be  kept  up  by  promoting 
sweating  ;  by  warmth  applied  to  the  surface  ;  and  by 
giving  diluent  drinks  ;  possibly,  in  bad  cases,  applying 
cups  over  the  kidneys. 
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To  recapitulate,  we  say  when  a  patient  is  burned 
over  a  large  surface  he  is  in  much  greater  danger  than  if 
burned  deeply  over  a  small  surface.  The  three  periods 
of  danger  are:  first,  immediately  from  shock  and  col- 
lapse; next,  from  inflammation  and  congestions  inter- 
nally ;  and  finally,  from  suppuration. 

What  are  the  phenomena  and  appearances  of  a  burn 
when  first  received  ?  The  pain,  we  all  know,  is  intense, 
terrible,  demoralizing.  Directly  after  this  follows  a 
period  of  partial  collapse  ;  that  is,  if  the  burn  is  severe, 
the  temperature  of  the  body  falls  and  the  patient  com- 
plains of  cold ;  is  chilly,  shivers.  After  this  has  gone 
by  the  pain  still  continues ;  and  a  period  of  acute  heat 
and  inflammation  gradually  comes  on,  with  restlessness 
and  fever,  and  perhaps  some  signs  of  trouble  inside  the 
cavities  of  the  body. 

The  shortest  way  to  stop  the  pain  of  a  moderate 
burn  upon  the  surface  is  to  get  it  covered  in  from  the 
external  air  as  speedily  as  possible,  and  restored  to  the 
normal  temperature  of  the  body,  in  other  words, 
warmth  and  occlusion  from  the  air  are  the  means  of 
checking  the  pain,  and  checking  the  shock.  You  will 
see  why  this  must  be  so.  The  skin  is  burnt  off.  These 
terribly  sensitive  nerves  are  all  exposed  to  a  different 
temperature  and  they  are  in  great  pain  from  this  ex- 
posure. There  is  no  cure  for  it  but  to  make  some  sort 
of  an  artificial  skin,  which  shall  cover  them  in  from 
the  air,  and  restore  the  temperature  and  keep  them 
still.  That  is  one  treatment  which  is  perhaps  the  earli- 
est and  most  important  of  all.  Nothing  else  does  any 
good  until  this  is  done.  But  other  methods  of  treat- 
ment also  are  important.  It  is  important  to  give  stim- 
ulants, and  to  give  opium  in  the  first  stages  of  this 
pain  and  shock.  Opium  should  be  given  gradually 
and  cautiously,  until  the  patient  is  quiet  and  easy  ;  and 
stimulants  freely  in  the  period  of  collapse.  Then  the 
patient  should  be  kept  warm,  and  the  burnt  surface 
covered  in  from  the  air.  This  expresses  the  very 
simple  rules  of   the   earlier  treatment  of  burns.     In 
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carrying  them  out  some  little  judgment  is  necessary. 
Supposing,  for  instance,  the  patient  is  a  child,  who  has 
fallen  partially,  that  is  the  legs  or  arms  or  some  part 
of  the  body,  into  boiling  water.  The  clothing  is  on. 
The  child  is  scalded  through  and  through  under  the 
clothes ;  and  the  cuticle  is  all  loosened  and  ready  to 
peel  off.  If  we  can  preserve  that  cuticle  without  peel- 
ing off,  that  is  the  best  covering  for  the  burn  itself ; 
and  if  that  is  stripped  off,  it  is  a  great  loss  to  the  pa- 
tient, increasing  the  suffering  and  preventing  repair. 
In  taking  off  the  clothing  we  are  apt  to  destroy  all  that 
cuticle ;  and  hence  comes  the  important  rule  that  no 
clothing  should  be  drawn  off  from  a  burned  patient ; 
but  everything  should  be  sacrificed  without  consider- 
ation as  to  value ;  slit  down  with  sharp  scissors,  and 
laid  off  so  that  the  cuticle  may  be  left  upon  the  part. 
That  is  a  very  important  point. 

Next  to  that,  the  burn  being  seen,  what  shall  be 
applied  ?  Anything  that  will  cover  it  in  from  the  air. 
According  to  the  degree  of  burn  various  substances 
may  be  used.  If  we  accidentally  get  the  hand  for  a 
moment  upon  a  hot  stove  and  withdraw  it  and  find  it 
reddened  and  vesicated  over  a  small  surface  without 
the  epidermis  being  actually  denuded,  that  form  of 
burn  will  be  relieved,  as  regards  pain,  by  sprinkling 
it  over  with  common  table  salt.  That  is  the  common 
expedient  of  cooks.  They  are  being  burned  here  and 
there  all  the  time.  They  wet  the  part  and  cover  it 
instantly  with  salt,  and  the  pain  is  relieved.  A  simi- 
lar treatment,  a  very  good  one,  is  to  tie  the  part  up 
at  once  in  dry  cotton  batting;  and  cover  it  in  from  the 
air  in  that  way.  That  also  relieves  the  pain  to  a  very 
great  degree. 

For  a  person  with  burns  so  severe  that  the  skin  is 
peeled  up,  and  a  bubble  of  fluid  is  formed  under  it,  the 
edge  is  denuded  and  serum  is  flowing  out,  in  that  case, 
the  salt  is  not  applicable  ;  neither  is  the  cotton  batting. 
The  best  treatment  for  that  is  to  dust  the  part  over 
with  flour,  and  allow  a  species  of  artificial  scab  to  form 
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over  the  part,  which  is  then  loosely  bandaged.  Any 
dry  or  innocuous  powder,  like  flour,  or  powdered  starch, 
or  rice  powder,  is  perfectly  good  to  cover  temporarily 
a  burn.  It  shuts  it  in  from  the  air,  and  makes  a  very 
good  temporary  dressing. 

Again,  another  cl'ass  of  substances  which  exclude 
the  air  almost  better  than  anything  else  are  those 
which  contain  grease,  or  fat;  any  form  which  is  free 
from  salt,  and  which  is  not  rancid  will  do  for  this 
purpose.  The  simplest  and  most  applicable,  usually, 
is  olive  oil.  Castor  oil  is  equally  good.  Castor  oil  is 
an  irritant  to  the  mucous  membrane  of  the  bowels,  but 
not  an  irritant  to  a  granulating  surface.  It  is  innocu- 
ous, smooth,  thick,  holds  its  place  well.  The  fat  of 
mutton  18  good.  So  are  the  simpler  salves,  as  rose- 
water  ointment,  or  benzoate  of  zinc  ointment.  These 
common  remedies  are  generally  used  first ;  and  nothing 
affords  the  relief  that  the  rapid  pouring  on  of  some 
soft,  soothing  form  of  oil  or  grease  does  upon  the  sur- 
face. The  pain  is  allayed  very  soon,  and  the  part  is 
protected  from  changes  of  temperature  and  from  the 
irritation  of  the  air.  One  of  the  common  remedies 
used,  which  is  very  good  and  used  largely,  is  what  is 
called  carron  oil,  made  of  boiled  linseed  oil  and  lime 
water.  This  makes  a  nice  covering;  soothing  and 
cooling  for  a  burn.  The  only  objection  is  the  odor, 
which  in  burns  about  the  face  is  very  disagreeable  from 
the  smell  of  the  linseed  oil.  This  can  be  overcome, 
to  a  certain  degree,  by  the  use  of  some  simple  perfume. 
In  all  burns  about  the  parts  distant  from  the  nose  it  is 
as  good  as  anything  you  can  possibly  put  on. 

An  artificial  cuticle  made  in  any  way  is  good  for 
large  and  deep  burns.  Sometimes  it  is  made  by  dis- 
solving gum  arable  in  water  with  mglasses ;  sometimes 
from  various  forms  of  gluten  ;  anything  which  will 
form  a  scab  on  the  surface  in  drying.  It  must  be  un- 
irritating,  and  it  must  dry  in  the  form  of  a  scab.  Now, 
this  is  an  excellent  application,  makes  the  patient  per- 
fectly comfortable,  and   supplies  the  place  of  the   lost 
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skin.  Unfortunately,  it  is  apt  not  to  be  permanent, 
and  has  occasionally  to  be  renewed.  The  reason  that 
it  is  not  permanent  is  twofold :  in  the  first  place  from 
the  slight  movements  of  the  patient ;  and  in  the  next 
place,  every  burn  in  this  class  of  burns  pours  out 
serum  or  pus,  and  these  lift  up  and  burrow  through  the 
artificial  cuticle,  and  it  requires  either  to  be  taken  off, 
or  patched,  occasionally. 

So  much  for  the  earlier  treatment  of  these  burns. 
As  for  the  later  treatment,  then  we  come  to  the  period 
of  suppuration,  which  is  a  peculiar  and  very  tiresome 
one.  The  ulcerations  of  burns  are  peculiar  in  this  way 
that  the  granulations  are  very  large  and  florid  and 
sensitive.  It  seems  as  if  nature  was  making  an  extra 
effort  to  repair  the  burn,  and  instead  of  granulating 
quietly,  as  the  ordinary  ulcer  on  the  leg  will  do,  when 
not  inflamed,  this  turns  out  masses  of  papillse-like 
growths,  which  are  made  up  of  little  masses  of  cells 
with  a  vessel  and  nerve  in  them  ;  active  granulations 
which  occasionally  become  watery  and  oedematous  and 
swollen,  and  bleed  easily  at  the  slightest  touch,  and 
are  very  sensitive.  They  are  what  we  call  in  the 
ordinary  ulcer  exuberant  granulations,  or  "  proud 
flesh."  This  is  the  common  form  of  healing  of  a  burn  ; 
and  it  gives  a  great  deal  of  trouble  in  taking  care  of  it. 
It  overgrows,  so  to  speak,  in  repair.  It  rises  beyond 
the  level  of  the  original  parts.  It  is  extremely  sensi- 
tive, and  it  secretes  a  great  deal  of  pus. 

The  oily  applications,  or  the  artificial  cuticle,  are 
generally  the  best  things  for  this  sort  of  case  also,  to 
allay  the  irritation.  We  should  not,  I  think,  look  upon 
the  pus  which  is  developed  upon  these  surfaces  as  an 
unmixed  evil.  It  is  a  good  covering  ;  a  poultice  to  the 
part ;  shields  it  from  the  air,  and  enables  healing  to 
take  place  beneath.  You  no  doubt  are  familiar  with 
the  fact  that  healing  by  granulation  goes  on  rapidly 
under  the  suppurating  fluid,  frequently;  and  although 
the  suppuration  is  excessive  and  is  to  be  cleansed  well, 
it  is  a  question  whether  cleansing  it  too  often  does  not 
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interfere  with  the  process  of  healing.  At  this  later 
stage,  when  suppuration  is  going  on  so  rapidly  ;  it  is  dif- 
ficult to  do  much  with  the  artificial  cuticles ;  and  we 
have  to  trust  to  what  are  called  open  dressings,  and  to 
change  them.  To  change  them  often  is  productive  to 
the  patient  of  terrible  shock  and  terrible  suffering  ;  and 
this  is  especially  the  case  with  children,  who,  of  course, 
are  unwilling  to  reason,  cannot  reason  on  the  treatment 
which  is  being  pursued,  but  dread  the  dressing  as  they 
do  almost  a  sentence  to  be  flogged ;  and  scream  and 
cry  and  exhaust  themselves  in  anticipation  of  it,  when- 
ever it  is  about  to  take  place;  therefore  it  has  been 
found,  that  frequently,  in  these  burns  it  is  not  best  to 
dress  them  too  often  ;  and  instead  of  being  kept  in  a 
state  of  most  scrupulous  cleanliness,  they  had  better 
be  dressed  once  in  forty-eight  hours,  rather  than  in 
twenty-four,  since  the  suffering  is  less,  the  shock  is  less, 
and  the  patient  gets  well  quicker. 

Nowadays  repeated  attempts,  and  sometimes  success- 
ful ones,  have  been  made  to  apply  antiseptic  methods 
to  the  subsequent  treatment  of  burns ;  and  so  far  as 
they  can  be  used  they  are  extremely  useful,  but  the 
difficulty  is  in  dressing  often ;  in  not  allaying  pain  ; 
and  in  destroying  too  much,  sometimes,  the  covering 
of  suppuration.  The  various  gauzes  are  not  very  well 
adapted  to  apply  to  the  granulating  surfaces  of  a  burn, 
because  the  fine  web  of  the  gauze  catches  on  the 
smaller  granulations  and  is  washed  off  by  suppuration  ; 
or,  if  it  sticks,  too  great  pain  occurs  in  detaching  it. 
On  the  whole,  probably,  these  cases  get  along  about  as 
well  with  the  treatment  by  the  oily  applications ;  but 
when  we  come  to  a  much  later  date,  when  the  acute- 
ness  of  the  burn  has  largely  subsided,  and  when  we 
have  left  a  chronic  indolent  ulcer  of  large  extent,  not 
very  sensitive,  as  it  is  not  in  these  later  stages,  which 
cannot  heal,  then  the  method  of  skin  grafting,  and  es- 
pecially the  more  modern  method  known  as  Thiersch's, 
by  laying  on  thin  slices  of  cuticle  and  protecting  the 
whole  by  a  water-proof  covering  of  thin  rubber,  is  ex- 
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tremely  useful  and  extremely  comfortable  ;  and  this 
treatment  may  be  used  in  the  latter  stages  of  burns 
with  great  success. 

When  called  to  a  burn,  we  are  to  allay  pain,  and 
give  stimulants,  at  once.  Be  excessively  careful  how 
the  clothing  is  got  off.  If  a  child  is  burned  badly,  put 
it  to  bed  under  a  cradle;  and  apply  the  dressing  you 
need.  Apply  warmth  at  once.  Keep  up  the  bodily 
temperature  ;  for,  strange  as  it  may  seem,  while  the 
first  suffering  is  from  the  intense  heat  of  the  burn,  the 
subsequent  suffering  is  from  collapse  and  coldness; 
and  you  want  to  restore  the  circulation  and  the  natu- 
ral warmth  of  the  body.  Give  opium  and  stimulants 
and  warmth.  Get  the  clothing  off  carefully,  and  dress 
the  burn  temporarily,  at  any  rate,  with  the  first  bland 
agent  which  is  at  hand,  which  will  cover  it  in  from 
the  air.  Subsequent  dressings  are  to  be  made  infre- 
quently. Watch  for  complications  of  the  brain,  or 
chest,  or  abdomen  ;  and  treat  them  as  well  as  you  can ; 
and,  in  the  later  stages,  when  the  exhausting  period  of 
suppuration  comes  on,  the  patient  must  be  treated  pre- 
cisely as  in  other  cases  of  hectic ;  and  tonics,  stimu- 
lants, etc.,  used,  to  try  to  make  up  for  the  great  waste 
of  this  suppurative  process. 

Unfortunately  this  is  not  all  that  is  liable  to  follow. 
Unfortunately  this  exuberant  granulation  of  the  burn, 
this  peculiar  form  of  ulceration  and  reluctant  healing, 
is  followed  by  an  unusual  deposition  in  the  scar  of 
elastic  or  fibrous  tissue,  and  by  intense  contractions  ; 
and  that  is  the  thing  you  must  guard  against  all  the 
time.  The  fingers,  the  elbow-joint,  the  knees,  the  neck, 
all  are  the  seat  of  disastrous,  contracting  cicatrices. 
The  same  condition  also  affects  burns  about  the  orifices 
of  the  body  ;  the  mouth,  or  nose,  or  vagina;  the  mouth 
and  the  nose  especially,  which  are  frequently  burned, 
subsequently  heal  in  such  a  way  that  the  mouth  may 
be  drawn  down  into  a  puckering  ring  where  it  is  im- 
possible to  use  the  lips  well,  or  the  nose  contract  so 
that  the  patient  cannot  breathe  through  it  with  comfort. 
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Also  we  must  be  on  our  guard  lest  contiguous  surfaces 
contract  adhesions  and  grow  together.  This  is  es- 
pecially true  of  the  fingers  ;  which,  if  they  happen  to 
be  badly  scalded  and  lose  their  cuticle,  the  whole  cuti- 
cle coming  off  like  a  glove,  subsequently  will  heal  with 
adhesions  across,  and  tie  the  fingers  together  in  a  web, 
if  we  are  not  extremely  careful.  This  is  doubly  true 
of  a  little  child,  where  they  are  intolerant  of  treatment, 
and  cannot  understand  what  we  are  trying  to  do.  It 
is  of  vast  importance,  in  treating  burns  of  the  hands 
and  of  parts  contiguous,  that  they  should  be  kept 
strenuously  open  to  prevent  subsequent  contractions 
and  adhesions  between  the  fingers.  To  prevent  the 
contraction  of  parts,  pulling  up  of  the  knee,  etc.,  we 
have  to  have  recourse  to  mechanical  means,  and  a^ply 
splints  to  keep  the  parts  well  straightened,  while  heal- 
ing is  going  on.  On  the  hand,  for  instance,  a  dorsal 
splint  and  the  fingers  strapped  back  as  firmly  as  possible, 
if  there  is  danger  of  contraction ;  or  an  outside  splint 
may  be  made  of  tin,  to  keep  the  arm  straightened  at  the 
elbow. 

If  the  skin  is  badly  burned  in  the  neck,  the  conse- 
quence is,  first,  pulling  on  the  chin  ;  then  on  the  angles 
of  the  mouth ;  then  on  the  eyes ;  so  that,  in  some  ex- 
treme cases,  the  patient  has  the  chin  drawn  down 
nearly  to  the  sternum ;  cannot  close  the  mouth  ;  can- 
not close  the  eyes  ;  and  is,  of  course,  a  horrible  object, 
and  very  miserable  for  the  rest  of  his  life. 

Here  I  would  like  to  call  your  attention  to  a  treat- 
ment, which  has  been  successfully  used  in  Vienna,  and 
some  other  places,  in  cases  of  bad  burns  in  the  state  of 
cicatrization,  by  hot  water  ;  keeping  the  part,  if  it  is  a 
limb,  constantly  immersed  in  hot  water,  kept  at  the 
temperature  of  the  body.  Baths  have  been  contrived 
for  this,  with  a  little  grating  on  which  the  patient  can 
lie,  and  the  part  be  nicely  submerged ;  or  else  a  little 
tank  has  been  constructed  in  which  the  arm  can  lie, 
and  the  temperature  be  kept  steady  ;  and  there  is  a  little 
feeder  of  warm  water  to  supply  the  waste  by  evapora- 
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tion.  No  dressing  is  Deeded  on  the  burn  whatever, 
except  the  water.  The  burn  heals  in  the  water  nicely ; 
and  it  is  claimed  that  it  heals  with  a  soft  and  supple 
scar.  This  treatment  certainly  is  worth  following  out. 
Provided  we  are  left,  after  all  our  efforts,  with  dis- 
tortions and  cicatrices,  what  can  be  done  ?  We  have 
spoken  of  the  means  of  skin  grafting  to  enable  a  large 
ulcerated  surface  to  heal.  I  think  the  method  of 
Thiersch  is  the  best.  Now  you  must  bear  in  mind 
that  skin  grafting  by  taking  minute  points  as  large  as 
a  grain  of  wheat  from  the  epidermis  has  been  used  fif- 
teen or  twenty  years,  and  is  successful,  but  slow, 
Thiersch's  method  is  more  rapid.  The  cicatrices,  how- 
ever, after  they  have  contracted,  have  to  be  treated  in 
another  way ;  and  that  is  by  section,  and  transplanta- 
tion of  flaps  of  skin,  if  possible,  into  the  diseased  sur- 
face. This  sometimes  can  be  done  with  great  advan- 
tage in  the  palm  ;  especially  at  the  elbow ;  care  being 
taken  to  cut  out  all  the  cicatrix,  and  match  the  new 
flap  to  skin  which  is  sound.  It  is  extremely  difficult 
to  make  cicatricial  tissue  unite  to  sound  skin  without 
suppuration,  and  without  giving  way,  and  without  a 
new  ulceration ;  so  that,  if  possible,  a  part  must  be 
selected  where  the  whole  scar  is  cut  out,  and  a  nice 
bed  of  sound  skin  left  all  around  ;  and  a  large  flap  of 
sound  skin  taken  and  turned  in,  with  a  nutritive 
pedicle  left.  I  would  emphasize  this  point,  that  you 
must  cut  away  all  of  the  scar  ;  and,  also,  that  when 
you  want  to  make  a  flap  to  turn  in,  you  must  make  it 
a  great  deal  larger  than  to  fit  the  bare  spot,  for  it 
shrinks  to  one-half  the  size. 
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XV. 

INJURIES    OF    THE    HEAD. 

I  am  well  aware  that  this  lecture  is  nothing  but  the 
outline  of  a  great  subject ;  and  it  would  be  impossible 
to  do  it  justice  in  an  hour.  Perhaps  it  would  be  im- 
possible for  me  to  do  it  justice  at  all;  but  what  I  want 
to  do  is  to  give  you  a  plain  description  of  essentials, 
so  that  you  can  work  up  the  subject  for  yourselves. 

No  injury  of  the  head  can  be  considered  trivial,  be- 
cause the  most  simple  one  may  lead  to  fatal  conse- 
quences. Why  that  is  so  is  most  simply  explained  by 
considering  the  close  connection  between  the  contents 
of  the  cranium  and  the  outside.  We  have  on  the  sur- 
face a  very  loose  covering  over  the  skull ;  quite  thin 
skin ;  very  little  cellular  tissue ;  a  slipping  fascia  at- 
tached to  the  occipito-frontalis  muscle,  and  a  peri- 
cranium or  periosteum,  and  then  the  bone.  The  bone 
is  not  solid.  It  has  a  tough  outer  table.  It  is  per- 
meated with  vessels  through  the  centre ;  and  the  inner 
table  is  brittle  and  glass-like.  Then  we  come  directly 
to  the  dura  mater,  which  is  attached  to  the  inside  of 
the  skull,  and  really  performs  the  function  of  an  inner 
periosteum  and  nourishes  the  bone.  You  know  with 
what  difficulty  it  is  stripped  off  from  the  inside  of  the 
skull.  The  dura  mater,  however,  differs  from  the 
periosteum  in  the  fact  that  it  is  a  fibro-serous  mem- 
brane ;  and,  consequently,  it  is  very  prone  to  inflam- 
matory changes.  You  know  the  delicacy  of  serous 
membranes ;  the  rapidity  of  their  circulation ;  how 
easily  they  become  irritated  and  throw  out  an  exces- 
sive amount  of  serum ;  how,  as  in  the  pleural,  or  peri- 
toneal cavity,  that  serum  changes  to  fibrin,  lymph  or 
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into  pus.  The  inner  surface  of  the  dura  mater,  which 
is  serous,  forms  a  cavity  called  the  arachnoid,  a  serous 
pocket,  which  supports  the  brain,  and  runs  in  various 
directions ;  and  at  the  inner  side  of  that,  we  have  a 
close,  glistening,  vascular  layer  called  pia  mater  ;  and 
then  we  come  to  the  brain  itself.  Therefore  while 
the  brain  is  pretty  well  protected  from  external  blows 
from  the  hardness  of  its  envelop,  yet  it  is  not  as  if  it 
were  provided  with  a  shell  which  had  no  connection 
with  the  outside  world.  It  is  closely  connected  by 
vascular  connections,  and  also  by  the  two  layers  of  its 
nutrient  membrane,  dura  mater  and  pericranium. 

The  simplest  form  of  injury  received  outside  of  the 
skull  may  lead  to  trouble  inside.  A  person  may  re- 
ceive a  scalp  wound  which  does  not  injure  the  bone, 
but  it  may  suppurate  inside  the  dura.  The  suppura- 
tion may  easily  penetrate  and  burrow  beneath  the 
fascia  of  the  occipito-frontalis  muscle.  It  denudes  the 
bone  of  its  periosteum  ;  leads  to  necrosis  of  the  bone, 
the  outer  layer.  There  may  follow  phlebitis  and 
plugging  of  the  little  veins  of  the  diploe ;  transmission 
of  the  septic  material  through  the  diploe  and  the  inner 
table ;  and,  often,  affection  of  the  dura  mater  and  its 
serous  lining ;  and  that  means  meningitis  and  ail  its 
consequences.  The  same  thing  may  follow  from  a 
blow  upon  the  head  which  has  not  broken  the  scalp, 
but  has  slightly  bruised  the  bone  and  periosteum,  and 
which  may  lead  to  subsequent  periostitis  with  suppu- 
ration ;  necrosis,  and  exactly  the  same  consequences. 
We  expect,  of  course,  that  when  a  person  receives  a 
blow  upon  the  skull  severe  enough  to  fracture  the  bone, 
that  this  envelop  having  been  cracked  through,  an 
entrance  has  been  offered  to  any  sort  of  septic  material 
which  may  be  the  cause  of  disease ;  but  this  may  also 
be  the  case  after  the  slightest  possible  forms  of  in- 
juries. I  think  I  have  said  enough  to  show  that  a 
slight  fall  upon  the  head,  a  slight  blow  upon  the  head, 
may,  in  a  sensitive  subject,  transmit  the  effects  of  vio- 
lence to  the  brain  with  great  rapidity,  and  with  septic 
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consequences.  In  addition  to  this  you  must  remember 
that  inside  of  the  skull  is  the  brain,  reposing,  to  be 
sure,  on  a  water-bed,  and  prevented,  as  far  as  possible, 
from  jars,  by  the  interposition  of  water,  and  of  tough 
membranes  called  the  falx  and  tentorium,  which  line 
it  off  as  it  were ;  and  separate  one  part  from  another ; 
preventing  the  jar  of  one  portion  from  being  trans- 
mitted to  another;  so  that  it  is  protected  as  far  as 
possible  ;  yet  in  spite  of  all  this,  the  delicate  tissue  is 
liable  to  be  shaken  up  and  jarred  by  any  violent  fall, 
or  blow  upon  the  skull  itself. 

The  simplest  form  of  injury  that  the  brain  substance 
can  receive  is  temporary,  and  is  called  concussion ; 
shaking  up.  Old  authors  made  a  great  distinction  be- 
tween concussion  and  compression.  They  attempted  to 
classify  as  concussion  everything  which  did  not  result 
directly  in  pressure  on  the  brain  followed  by  coma, 
stupor  and  paralysis.  But  we  now  know  that  this  dis- 
tinction was  too  nicely  drawn ;  and  that  between 
simple  concussion  and  real  compression  there  are  three 
or  four  intermediate  stages,  that  sometimes  are  very 
disastrous  in  their  consequences  ;  and  which,  frequently, 
can  be  distinguished  from  one  another. 

We  confine  now  the  term  concussion  to  a  condition 
like  the  following :  the  patient  falls  ;  is  temporarily 
stunned  ;  that  is  to  say,  the  brain  is  so  shaken  up  that 
for  the  moment  it  loses  its  functions.  Temporary  un- 
consciousness ensues  ;  the  patient  becomes  pale  ;  the 
pulse  flickers  a  few  moments.  Phenomena  very  like 
syncope  ensue.  In  a  few  minutes  he  rouses ;  is  dizzy; 
gets  up  ;  regains  consciousness  slowly ;  has  a  certain 
amount  of  nausea ;  and  then,  afterwards,  for  the  rest 
of  the  day,  or  for  a  short  time,  has  headache,  and  the 
trouble  is  over.  That  is  the  simplest  form  of  concussion. 
It  is  followed  by  no  appreciable  lesion.  It  is  as  if  we 
had  dropped  some  delicate  instrument,  like  a  watch, 
upon  the  floor,  and  temporarily  stopped  the  works. 
Picking  it  up,  and  giving  it  a  little  shake,  sometimes 
the  watch  will  start  on   as  if  nothing  had  happened. 


268  LECTURES  ON  SURGERY. 

So  with  the  brain ;  and  if  such  a  case  should  be  ex- 
amined at  the  time,  undoubtedly  we  could  find  nothing 
in  the  brain  itself  left  behind  as  a  trace  of  the  injury. 
That  is,  there  is  no  real  lesion. 

On  the  other  hand,  the  patient  may  receive  a  like 
injury,  but  a  little  more  severe,  and  instead  of  recover- 
ing consciousness  at  once,  may  continue  insensible  for 
some  little  time  ;  and  only  regain  consciousness,  per- 
haps, after  some  hours,  when  he  slowly  returns  to  con- 
sciousness ;  is  sleepy  ;  stupid  and  pale,  and  bathed  in 
perspiration  ;  has  nausea,  perhaps,  for  another  day, 
and  then  slowly  and  gradually  comes  out  of  this  condi- 
tion, without  any  appreciable  lesion,  and  recovers  per- 
fectly. That  is  the  second  stage,  so-called,  of  concus- 
sion. In  that  case  concussion  has  been  followed  by  a 
moderate  amount  of  effusion  of  serum  in  the  ventricles 
and  in  the  arachnoid  cavity,  producing  temporary  com- 
pression, of  short  duration ;  it  is  speedily  absorbed 
again,  and  the  patient  is  restored  to  health. 

Another  degree  still  more  severe  is  this  :  the  pa- 
tient goes  through  the  same  phenomena;  they  last 
much  longer ;  instead  of  getting  well  in  a  day  he  gets 
well  in  a  few  weeks,  or  more.  During  this  time  he 
has  positive  symptoms  of  compression  of  some  part  of 
the  brain,  followed  by  slight  local  paralyses  ;  and  then, 
after  a  while,  he  recovers  even  from  these.  In  that 
case  the  concussion  has  been  followed  by  the  rupture 
of  some  small  vessels  and  by  effusion  of  blood ;  which 
blood  has  coagulated ;  has  compressed  limited  areas  of 
the  brain ;  has  been  slowly  absorbed,  and  the  patient 
has  recovered. 

And  finally,  there  is  a  stage  of  concussion  which  is 
extremely  common  and  whose  symptoms  are  very 
peculiar,  and  which  is  called,  sometimes,  concussion 
with  contusion  of  the  brain.  In  other  words,  the 
brain  is  bruised.  The  patient  receives  a  blow  ;  goes 
through  the  usual  phenomena  of  unconciousness  for  a 
short  time ;  rouses  from  the  supposed  concussion. 
There  is  no  paralysis  left;  but  there  is  high  tempera- 
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ture  ;  there  is  a  general  irritable  condition  of  the  spe- 
cial senses  :  acute  hearing ;  disagreeable  sensibility 
to  light;  pupils  usually  contracted;  and  frequently 
one  contracted  a  good  deal  more  than  the  other ;  ir- 
regular pupils  ;  restlessness  ;  want  of  sleep  ;  general 
nervous  exitement  without  positive  delirium;  this  con- 
dition coming  on  for  a  week,  or  more ;  then  being  fol- 
lowed by  severe  symptoms  of  fever;  by  a  chill;  by- 
paralysis  and  by  death.  In  these  cases  we  have  what 
is  called  concussion  of  the  brain,  with  contusion  or 
bruising. 

First,  the  shaking  up ;  then  the  shaking  up  that 
went  so  far  that  it  lacerated  some  part  of  the  brain. 
Now,  where  is  that  most  likely  to  occur?  Obviously 
if  we  look  at  the  inside  of  the  skull  we  must  see  that 
that  is  more  likely  to  occur  somewhere  about  the  base 
of  the  skull;  about  these  numerous  irregularities  of 
the  fossae  of  the  base  of  the  skull.  Accordingly  the 
contusions  of  the  brain  are  generally  found  somewhere 
toward  the  base  of  the  brain  ;  and  the  symptoms  pro- 
duced, of  course,  vary  according  to  the  particular  part 
of  the  nervous  centre  that  is  injured.  These  contu- 
sions often  are  of  extremely  limited  extent ;  and  a 
careful  watch  sometimes  has  to  be  made  for  them  at 
the  autopsy  to  find  where  the  mischief  has  been.  We 
do  not  find  a  large  softened  spot  of  brain  ;  and  do  not 
find,  perhaps,  any  large  effusion  of  blood  ;  but  search 
shows,  that  in  certain  places,  what  are  called  miliary 
extravasations  have  taken  place.  I  mean  by  miliary 
extravasations  the  same  minute  points  that  we  mean 
when  we  speak  of  miliary  tubercles  in  the  lungs. 
Little  clots  ;  little  softenings  ;  little  tumors  ;  capillary 
bleedings  which  give  rise  subsequently  to  gradual  ar- 
rest of  the  circulation  of  the  part  from  pressure  ;  and 
afterwards  to  softening  of  the  substance  of  the  brain  ; 
and  to  minute  abscesses,  followed  by  coma  and  death. 

When  a  man  is  knocked  over,  gets  up  and  goes 
about  his  business  and  feels  no  great  disturbance  ex- 
cept slight  headache,  he  has  been  stunned,  and  has  had 


270  LECTURES  ON  SURGERY. 

a  slight  concussion  of  the  brain.  Anything  beyond 
that  is  almost  always  accompanied  by  some  permanent 
lesion  ;  one  that  will  last  for  hours,  or  days,  or  longer. 
In  the  simple  cases,  effusion  of  serum  ;  in  the  more 
severe  class  of  cases,  effusion  of  blood  ;  and  in  the  se- 
verest class,  bruising  of  the  brain  substance  itself. 

Now,  on  the  other  hand,  when  a  person,  for  instance, 
receives  a  blow  from  a  club  in  the  hand  of  some  other 
person  upon  the  top  of  the  head,  and  is  knocked  down 
in  consequence,  a  scalp  wound  may  be  produced;  in 
which  case  we  wash  away  the  blood  and  look  at  it,  and 
find  a  large  piece  of  the  skull  driven  in ;  never  driven 
in  squarely  ;  but  compressing  the  brain  substance  it- 
self. Such  a  piece  of  bone,  if  raised,  is  frequently 
found  to  have  torn  the  dura  mater ;  and  it  not  infre- 
quently happens,  when  we  first  see  the  patient,  that 
we  find  portions  of  cerebral  substance  oozing  from  out 
of  the  chink  where  the  bone  has  torn  through  the  dura 
mater  and  lacerated  the  brain  itself.  Such  a  patient  is 
felled  unconscious,  but  he  never  rouses.  As  long  as 
he  is  untreated,  he  never  rouses.  That  is  true  com- 
pression of  the  brain.  A  blow  which  has  knocked  in 
the  skull,  lacerated  the  dura  mater,  crushed  the  brain 
substance  and  interfered  permanently  with  the  function 
of  the  brain  by  pressure  is  called  compression.  A 
case  so  marked  as  this  gives  very  marked  symptoms  ; 
and  quite  distinct  from  the  symptoms  of  the  various 
degrees  of  concussion  that  we  have  mentioned.  Such 
a  patient  has  dilated  pupils,  which  are  wide  open  and 
will  not  respond  to  light.  He  snores  in  respiration, 
just  as  a  patient  does  under  the  profound  anaesthesia  of 
ether.  He  sweats  profusely.  His  pulse  is  extremely 
slow  and  full  and  labored ;  sometimes  sinking  as  low 
as  fifty,  forty-eight,  forty-five  or  forty,  or  even  thirty 
beats  a  minute.  It  is  regular,  and  full  and  bounding; 
but  extremely  slow.  He  is  practically  dead  to  con- 
sciousness. He  is  unable  to  swallow  ;  unable  to  rouse  ; 
does  not  use  his  limbs  ;  is  perfectly  unconscious.  This 
condition,  if  not  interfered  with,  terminates  in  death, 
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but  not  immediately.  The  patient  lasts  quite  a  while  ; 
generally  into  the  second  day  ;  sometimes  a  few  hours ; 
but  usually  thirty-six  to  forty-eight  hours,  before  he 
gradually  sinks  and  dies,  with  an  interrupted,  sighing 
respiration,  without  the  slightest  return  of  conscious- 
ness. This  is  pure  and  distinct  compression.  Between 
such  a  state  as  this  and  the  condition  of  a  patient  tem- 
porarily stunned,  who  is  quickly  roused  ;  with  flicker- 
ing pulse  ;  irregular  pupils;  nausea,  etc. ;  the  distinc- 
tion is  extremely  marked.  Simple  concussion,  the 
lighter  degrees,  are  usually  distinct  from  those  of  pure 
compression ;  and  it  is  only  when  we  come  to  cases  of 
concussion  of  the  third  and  fourth  classes,  where  there 
has  been  a  lacerated  blood-vessel,  or  bruised  brain,  that 
the  symptoms  begin  to  run  together,  and  it  is  difficult 
to  tell  the  symptoms  of  concussion  with  contusion  from 
those  of  compression  itself.  I  speak  of  this  more  par- 
ticularly because  in  the  older  books  on  surgery  a  dis- 
tinction was  made  between  concussion  and  compression. 
Concussion  was  so-and-so  ;  compression  so-and-so  ;  as  if 
all  cases  of  head  injury,  which  were  at  all  severe,  could 
be  classed  at  once  as  simple  concussion,  or  profound 
compression;  whereas  they  grade  into  each  other:  the 
condition  of  the  pupils  now  has  come  to  be  less  and 
less  regarded  as  diagnostic  of  one  from  the  other.  The 
most  important  prognostic  point  about  the  condition  of 
the  pupils,  which  seems  to  have  been  brought  out  by 
late  investigations,  is  whether,  or  not,  they  will  respond 
to  light.  If  they  respond  to  light,  a  large  percentage 
rouse  and  recover;  if  they  do  not  respond  to  light,  a 
very  large  majority  never  rouse  from  the  condition  of 
coma.  The  patient  may  be  unconscious  ;  and  yet  the 
pupil,  if  a  bright  light  is  thrown  on,  may  act,  or  may 
not  act ;  and  that  seems  to  give  us  a  very  important 
guide  as  to  the  future  of  the  case. 

When  the  concussion  is  accompanied  by  effusion  of 
serum,  it  is  poured  out  about  the  seat  of  the  injury  in 
the  arachnoid  cavity.  This  also  distends  the  ventricles, 
adds  largely  to  the  amount  of  cerebro-spinal  fluid,  and 
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makes  a  temporary  serous  apoplexy,  as  it  is  called  ;  tem- 
porary serous  compression.  This  does  not  last  long. 
It  is  soon  absorbed  and  goes  away.  It  would  be  hardly 
worth  while  to  inquire  where  such  an  effusion  of  serum 
probably  begins.  It  soon  becomes  diffused ;  and  its 
symptoms,  which  are  produced  in  a  few  minutes,  seem 
to  be  about  the  same  no  matter  where  the  first  blow 
was  received.  It  is  absorbed  again  and  its  symptoms 
pass  off.  Not  so  with  the  effusion  of  blood.  It  makes 
an  immense  difference  where  the  effusion  of  blood 
starts  from.  After  a  blow  received  upon  the  head 
which  ruptures  a  vessel  inside  the  skull,  blood  may  be 
poured  out  in  quite  a  variety  of  situations  according 
to  the, vessel  that  was  wounded.  In  the  first  place,  it 
may  be  between  the  dura  mater  and  the  skull ;  in 
which  case  it  is  very  distinctly  localized ;  and  cannot 
be  poured  out  very  rapidly.  It  has  to  dissect  up  the 
dura  mater  from  the  skull  itself ;  slowly  tearing  away 
the  membrane  from  the  bone ;  and  by  the  hydraulic 
pressure  of  the  pumping  vessel  a  clot  is  slowly  formed 
between  the  skull  and  the  dura  mater;  it  coagulates, 
and  separates  the  membranes  from  the  skull. 

On  the  other  hand,  the  effusion  of  blood  may  take 
place  inside  the  cavity  of  the  arachnoid.  The  vessels 
may  be  ruptured  there.  In  that  case  the  haemorrhage 
goes  on  rapidly.  There  is  nothing  to  arrest  it ;  nothing 
to  localize  it,  or  determine  where  it  shall  go,  except  the 
thousand  accidents  which  may  come  from  the  position 
of  the  patient,  the  side  on  which  his  head  lies.  The 
effusion  of  blood  in  the  arachnoid  cavity  rapidly  diffuses 
itself  in  any  direction  according  to  the  laws  of  gravity, 
and  ceases  to  be  localized  very  soon  after  the  vessel  is 
ruptured. 

Not  so  from  the  laceration  of  deeper  vessels  about 
the  base  of  the  skull,  which  result  from  a  tear  of  a 
nutritive  vessel  permeating  the  brain  substance  itself. 
These  must  be  localized.  They  form  local  clots ; 
their  phenomena  resemble  those  which  follow  an  ordi- 
nary attack  of  apoplexy,  where  one  of  the  nutritive 
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vessels  in  the  braia  bursts  and  a  clot  is  poured  out;  is 
localized;  pushes  aside  brain  tissue;  cannot  become 
very  large ;  and  the  symptoms  produced  are  due  to  the 
loss  of  function  of  that  particular  spot  of  the  brain 
where  it  occurs,  and  the  part  of  the  brain  which  it 
happens  to  compress. 

In  old  times,  Mr.  Pott,  an  eminent  surgeon  in  Lon- 
don, wrote  a  book  on  trephining  the  skull  for  injuries 
of  the  skull  and  lacerations  of  vessels,  in  which  he 
thought  he  could  determine  the  place  where  the  vessel 
was  ruptured,  trephine  and  remove  the  clot,  and  relieve 
the  symptoms  and  cure  the  patient ;  and  for  a  certain 
percentage  of  cases  he  did  so  :  but  it  so  ha])pen6d  that, 
in  all  probability,  the  larger  proportion  of  Mr.  Pott's 
cases  were  those  of  extra-dural  haemorrhage  ;  that  is, 
between  the  dura  and  the  bone.  The  vessel  most  likely 
to  be  ruptured  there  is  the  middle  meningeal  artery, 
which  passes  up  behind  the  inner  side  of  the  temporal 
bone,  one  and  a  fourth  inches  behind  the  outer  angle  of 
the  orbit.  A  blow  being  received  in  that  vicinity,  if  it 
ruptures  a  vessel  inside  the  skull,  is  more  likely  to 
rupture  the  middle  meningeal  artery  than  any  other. 
A  blow  on  the  squamous  portion  of  the  temporal  bone 
is  likely  to  crack  through  that  bone  and  to  rupture  the 
middle  meningeal  artery.  Probably  a  good  many  of 
Mr.  Pott's  cases  were  rupture  of  the  middle  meningeal 
artery.  The  effusion  was  localized ;  was  directly  be- 
neath the  site  of  the  blow.  The  bruise  on  the  scalp, 
or  the  cut  on  the  scalp,  led  to  the  location  of  the  clot 
inside  the  skull.  On  trephining  he  found  the  clot ;  re- 
moved it,  and  the  patient  was  relieved. 

On  the  other  hand,  we  have  no  guide  as  to  the  loca- 
tion of  effusions  of  blood  in  the  arachnoid  cavity.  They 
are  poured  out,  diffuse  themselves,  may  go  anywhere 
within  the  arachuoid  cavity.  The  coagulations,  how- 
ever, which  take  place  in  the  brain  substauce,  from 
rupture  of  a  vessel  there,  produce  as  distinct  and  per- 
manent a  class  of  paralyses  as  the  various  forms  of 
apoplexy,  and  can  be  localized  better. 
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Perhaps  it  is  well,  in  this  connection,  to  point  out 
to  you  the  very  great  distinction  which  exists  in  the 
rapidity  of  the  symptoms  that  are  produced  between 
compression  caused  by  a  piece  of  bone  driven  down 
upon  the  brain,  and  compression  caused  by  extravasa- 
tion of  blood  between  the  dura  mater  and  brain  from 
a  tear  of  the  middle  meningeal  artery,  or  from  some 
other  vessel  between  the  skull  and  the  dura  mater. 
Take  the  patient  who  is  knocked  down  we  will  sup- 
pose with  an  axe ;  the  skull  driven  in ;  he  is  instantly 
felled  and  unconscious ;  lies  comatose  —  this  is  an  ex- 
ample of  compression.  On  the  other  hand,  the  patiqnt 
who  has  received  a  blow  rupturing  one  of  the  extra- 
dural vessels  goes  through  the  following  series  of  phe- 
nomena. At  first  he  is  stunned ;  he  rouses  from  that ; 
after  lying  a  few  moments  he  is  able  to  get  up ;  feels 
dizzy  and  uncertain  ;  but  retains  consciousness ;  and 
is  frequently  able  to  walk ;  grows  better  for  some 
little  time ;  and  it  is  only  after  the  lapse  of  a  half- 
hour,  or  hour,  that  he  begins  to  feel  a  sense  of  ter- 
rible weight  and  stupor  in  the  head,  and  gradually 
becomes  more  and  more  dizzy,  until  finally  he  drops 
into  a  state  of  paralysis  and  unconsciousness  and  com- 
pression. This  arises  from  the  gradual  effusion  of 
blood,  which  is  poured  out  with  great  force  between 
the  dura  mater  and  the  skull ;  dissects  the  dura  mater 
from  the  skull  in  proportion  to  its  size;  must  compress 
the  brain,  because  the  skull  cannot  yield,  and  the  dura 
mater  and  brain  can. 

Compression  from  haemorrhage  just  inside  the  skull 
is  gradual ;  compression  from  the  driving  in  of  bone  is 
immediate.  These  are  the  general  distinctions  be- 
tween the  two. 

All  the  phenomena  of  head  injury,  however,  as  re- 
gards the  point  where  the  blow  was  received,  and  the 
consequent  injury,  are  very  much  modified  and  con- 
fused by  another  force  which  comes  into  play,  and 
which  is  called  contre  coup  ;  that  is,  transmitted  force 
to  the  opposite  side  of  the  skull.     Hence  effusion  of 
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blood  and  the  phenomena  of  paralysis  may  be  all  due 
to  an  injury  at  a  point  directly  opposite  the  point  at 
which  the  blow  was  received.  This,  of  course,  con- 
fuses very  much  the  diagnosis  and  prognosis  of  brain 
injuries. 

We  hear  a  good  deal  of  fractures  of  the  base  of  the 
skull.  They  are  various  in  character.  There  are  cer- 
tain parts  at  the  base  of  the  skull  which  are  quite  thin 
and  which  more  readily  break  than  others.  These  are 
called  fossae.  We  have  the  anterior,  middle  and  pos- 
terior cerebral  fossas.  The  anterior  cerebral  fossa  is 
formed  by  the  roofs  of  the  orbits  which  are  extremely 
thin  ;  and  it  is  bounded  by  the  glenoid  process  of  the 
sphenoid  bone,  which  separates  it  from  the  next,  the 
middle  fossa,  which  is  quite  thin.  This  is  bounded  by 
the  firm  structure  of  the  petrous  portion  of  the  tem- 
poral bone.  Then  we  have  the  posterior  fossa,  where 
the  occipital  bone  is  quite  thin  down  by  the  foramen 
magnum,  bounded  by  the  temporal  bone  in  front  and 
the  thick  occiput  behind ;  and  it  is  thin  also  over  the 
venous  sinuses  at  the  base  of  the  brain. 

Fracture  of  the  base  of  the  skull  is  difficult  to  diag- 
nosticate, because  we  cannot  see  anything ;  can  trace 
nothing;  can  feel  nothing  about  the  skull.  The  in- 
jury is  where  we  cannot  trace  the  fractured  bone,  or  be 
guided  by  any  of  the  ordinary  signs  ;  and  can  only  infer 
and  reason  from  symptoms,  where,  probably,  a  fracture 
of  the  base  has  taken  place,  if  it  has  taken  place  at  all. 
The  patient  may  be  in  a  state  of  compression,  and  yet 
there  may  be  no  evidence  of  depression  of  bone  upon 
the  surface  of  the  skull.  The  question  then  arises 
whether  this  compression  may  be  due  wholly  to  lacera- 
tion of  brain  and  formation  of  clots,  or  whether  it  is 
accompanied  also  by  fracture  of  the  bone,  out  of  sight, 
in  the  base  of  the  skull.  It  is  sometimes  difficult  to 
distinguish  between  the  two.  There  are  certain  phe- 
nomena which  show  themselves  outside  which  enable 
us  to  judge  to  a  certain  degree ;  and  these  phenomena 
are  quite  important.     In  fracture  of  the  anterior  fossa 
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of  the  base  of  the  skull,  we  have  the  roofs  of  the  orbit 
cracked  through  more  or  less  ;  have  the  cribriform 
plate  very  easily  cracked  through  ;  and  occasionally 
we  have  also  an  opening  forward  into  the  frontal 
sinus ;  but,  at  any  rate,  the  cribriform  plate,  or  the  roof 
of  the  orbit,  is  almost  sure  to  be  broken  through.  Two 
series  of  phenomena  follow :  nose-bleed  coming  from 
the  cribriform  plate,  from  the  rupture  of  veins  there ; 
and  the  other  is  what  we  call  subconjunctival  ecchy- 
mosis ;  ecchymosis  not  in  the  ordinary  form  of  black 
eye  which  breaks  the  vessels  of  the  lid  or  conjunctiva, 
but  bleeding  which  takes  place  beneath  the  conjunc- 
tiva, and  spreads  itself  over  the  sclerotic  coat  of  the 
eye.  This  is  due  to  the  rupture  of  vessels  deep  in  the 
orbit.  In  severe  cases  this  blood  may  extend,  if  the 
crack  through  the  orbit  is  extensive,  may  extend  else- 
where ;  and  gradually  the  patient  will  exhibit  discolora- 
tions  upon  the  face  and  neck,  several  days  after  the 
injury ;  the  face  becoming  black-and-blue,  in  extreme 
cases.  Ordinarily,  we  have  nose-bleed  and  ecchymo- 
sis in  the  orbit. 

Now,  on  the  other  hand,  if  the  middle  fossa  is 
broken  through,  the  most  likely  place  where  blood 
will  be  poured  out  is  into  the  throat  and  mouth.  The 
top  of  the  pharynx  is  attached  at  the  junction  of  the 
spheno-occipital  bone ;  and  hence  bleeding  into  the 
mouth  and  throat  is  not  uncommon  in  consequence  of 
fracture  of  the  middle  fossa  of  the  base  of  the  skull. 
Inasmuch  as  the  petrous  portion  of  the  temporal  bone 
is  so  near,  frequently  we  have  lacerations  which  ex- 
tend through  the  middle  chamber  of  the  ear,  and  cause 
bleeding  from  the  ear  itself.  Bleeding  from  the  ear, 
and  serous  discharge  from  the  ear,  have  long  been  con- 
sidered among  the  most  significant  symptoms  of  fract- 
ure of  the  middle  fossa  of  the  base  of  the  skull.  They 
are  not,  however,  diagnostic.  The  bleeding  from  the 
ear  is  quite  common  in  severe  injuries  of  the  head,  and 
does  not  necessarily  mean  any  injury  of  the  bone. 
Any  small  vessel  may  be  ruptured,  and  bleeding  take 
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place.  Neither  does  the  discharge  of  serum  from  the 
external  ear,  unless  very  profuse  in  quantity,  necessa- 
rily mean  fracture  of  the  middle  fossa  about  the  base 
of  the  skull,  and  the  leaking  of  cerebro-spinal  fluid. 
When  profuse  and  long-continued,  then  it  can  be  noth- 
ing but  cerebro-spinal  fluid,  which  runs  out  through  the 
fracture  of  the  middle  fossa  at  the  base  of  the  skull 
and  the  laceration  of  the  membranes  ;  it  is  increased 
in  quantity  by  the  irritation  of  the  injury,  just  as  we 
see  in  other  cases  where  an  injury  has  been  received; 
and  it  is  poured  out  in  large  quantities.  This,  how- 
ever, is  extremely  rare.  When  it  is  seen,  it  is  a  diag- 
nostic symptom  of  fracture  of  the  middle  fossa  of  the 
base  of  the  skull. 

When,  however,  the  serous  fluid  is  only  seen  slightly, 
for  a  short  time,  doubtful,  mixed  with  blood,  it  may 
mean  nothing  more  than  the  liquid  contents  of  the  ves- 
tibule and  labyrinth  which  have  leaked  out  through 
the  fissure  of  the  drum  ;  and  possibly  the  partial  fissure 
of  the  temporal  bone,  which  may  not  extend  inside  of 
the  skull  to  the  cavity  of  the  brain. 

One  other  symptom,  however,  may  arise  in  this  con- 
nection, which  is  very  characteristic,  and  that  is  facial 
paralysis.  Facial  paralysis,  if  it  occurs  in  connection 
with  these  other  symptoms,  is  almost  diagnostic  of 
fracture  of  the  middle  fossa  of  the  base  of  the  skull, 
because  it  shows  that  the  petrous  portion  of  the  tem- 
poral bone  has  been  broken  through ;  that  the  facial 
nerve  has  been  compressed  in  its  bony  canal,  and  fa- 
cial paralysis  is  the  direct  consequence. 

In  the  posterior  fossa,  also,  we  have  laceration  into 
the  ear.  We  have  also  other  symptoms  ;  we  may  have 
bleeding  into  the  pharynx,  the  same  as  in  the  middle 
fossa.  We  have  one  other  symptom,  quite  diagnostic 
sometimes,  and  that  is  a  break  through  the  lateral  si- 
nus, and  effusion  of  blood  in  and  behind  the  mastoid 
process,  and  out  in  the  neck;  large  ecchymoses  grad- 
ually forming  behind  the  ear,  and  running  down  the 
back  of  the  neck.     These  are  very  marked ;  and  indi- 
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cate,  almost  invariably,  rupture  of  the  lateral  sinus, 
with  leaking  out  of  venous  blood  into  the  tissues  be- 
hind the  ear,  behind  the  mastoid  process,  and  down 
between  the  long  muscles  of  the  neck. 

Nose-bleed,  subconjunctival  ecchymosis,  bleeding  in 
the  pharynx,  blood  and  serous  discharge  from  the  ears, 
facial  paralysis,  large  ecchymoses  behind  the  mastoid 
process  —  those  are  the  common  phenomena  accom- 
panying fracture  of  the  base  of  the  skull. 

Fracture  of  the  base  of  the  skull  can  hardly  occur 
without  cerebral  laceration  and  some  effusion  of  blood 
within  the  skull  itself  ;  therefore  the  symptoms  are 
almost  always  of  the  mixed  variety.  There  may  be 
complete  unconsciousness.  There  may  not  be.  It  de- 
pends upon  the  amount  of  compression.  If  the  patient 
lives,  the  case  is  a  long  one  to  recover.  Some  of  them 
do  recover.  It  sometimes  is  a  long  one,  if  it  has  a 
fatal  result;  and  fracture  of  the  base  of  the  skull  is 
occasionally  followed  by  a  prolongation  of  life  for  a 
week  or  ten  days,  during  which  the  patient  finally 
sinks,  with  symptoms  of  cerebral  abscess  and  softening. 

One  great  danger  that  arises  in  injuries  of  the  head 
is  from  the  occurrence  of  septic  absorption  from  some 
of  the  wounded  tissues.  This,  of  course,  is  especially 
the  case  in  wounds  which  communicate  with  the  air 
as  in  compound  fractures.  That  danger,  and  the  dan- 
ger of  injury  of  the  brain  and  membranes  by  frag- 
ments of  bone,  is  the  next  point  we  have  to  speak  of. 

Now  the  only  way  that  we  know  of  averting  the 
dangers  of  sepsis  and  pressure  is  by  surgical  interfer- 
ence. Surgical  interference  in  the  skull  means  gener- 
ally the  use  of  the  trephine,  because  otherwise  we  can- 
not get  at  the  injured  parts.  It  is  true  that  occasionally 
a  fracture  of  the  skull  occurs  which  is  so  comminuted 
that  we  have  only  to  press  away  the  periosteum  and 
flesh,  to  pick  out  certain  loose  pieces  of  bone,  and  we 
need  no  further  instrumental  interference;  but  usually 
the  bone  is  driven  in  under  the  sound  portion,  shelved 
in  under  the  edge  obliquely  and  fastened  there,  so  that 
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it  is  impossible  to  extract  it.  In  order  to  extract  it 
and  relieve  the  pressure,  we  have  to  cut  out  a  button 
of  adjoining  bone  to  get  room  to  insert  forceps  to  re- 
move it. 

As  little  of  the  sound  bone  is  to  be  cut  away  as  pos- 
sible ;  but  the  centre  of  the  trephine,  of  course,  must 
be  started  on  the  sound  bone,  and  a  piece  cut  out  which 
includes  a  little  more  than  one-half  the  circumference 
on  the  sound  bone,  and  the  rest  on  the  depressed  frac- 
ture.    That  is  the  usual  rule. 

Such  a  thing  being  fully  accomplished,  and  the  piece 
taken  out,  then  the  parts  are  thoroughly  cleansed,  and 
dressed  antiseptically,  as  in  an  ordinary  wound.  Some- 
times a  drainage-tube  is  put  in. 

But  the  most  important  question  for  us  to  consider, 
and  one  that  is  yet  not  fully  settled,  is,  when  it  is  best 
to  interfere  at  all.  In  old  times  trephining  was  a  very 
different  thing  from  what  it  is  now.  It  is  not  too  much 
to  say,  I  think,  that  the  introduction  of  the  aseptic 
method  has  diminished  the  danger  and  the  mortality 
from  trephining  very  much.  Before  the  antiseptic 
method  the  mortality  from  trephining  was  great ;  so 
much  so  that  many  were  discouraged  from  interfering  ; 
and  we  abstained  from  using  the  trephine,  if  we  could 
find  a  proper  excuse  to  do  so.  '  Now,  under  the  addi- 
tional safety  of  the  antiseptic  method,  the  tendency  has 
perhaps  gone  too  far  the  other  way  ;  and  the  tendency 
of  the  times  is  to  use  operative  interference  in  perhaps 
more  cases  than  is  really  necessary. 

For  a  clear  understanding  of  the  matter  it  will  be 
best  to  proceed  in  this  way :  —  What  cases,  in  the  first 
place,  should  be  trephined  under  any  method  of  prac- 
tice;  demand  trephining?  First,  punctured,  depressed 
fracture.  Some  little  hard  substance,  like  a  bit  of 
iron,  or  sharp  piece  of  steel,  or  portion  of  a  block  from 
a  ship,  falls  from  a  considerable  height,  strikes  the  pa- 
tient squarely  on  top  of  the  head,  produces  a  minute 
punctured  scalp  wound,  also  a  minute  punctured  wound 
of  the  skull,  exactly  as  if  a  nail  had  been  held  against 
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the  skull  and  driven  in  with  one  blow  of  the  hammer. 
At  first  the  patient  undergoes  the  usual  phenomena  of 
a  temporary  concussion ;  he  falls  and  is  unconscious, 
but  soon  comes  out  of  that ;  and,  subsequently,  he  fre- 
quently gets  up,  and  often  walks  to  the  hospital ;  and 
comes  in  to  have  a  simple  scalp  wound  dressed,  not 
feeling  that  he  is  deeply  hurt,  and  not  willing  to  be- 
lieve it.  The  symptoms  which  are  produced  by  this 
injury  are  not  immediate ;  and  unless  we  knew,  by  ex- 
perience, what  was  going  to  follow  in  all  these  cases, 
after  a  few  days,  if  let  alone,  we  should  not  feel  called 
upon  to  interfere  with  the  patient  at  all.  But  the  sub- 
sequent history  is  this :  the  outer  table  being  broken 
through  in  a  minute  hole,  the  inner  table  is  also  de- 
pressed and  shivered  into  fragments  ;  and  although  the 
outer  table  may  be  in  one  piece,  the  inner  table  is  al- 
most always  in  several  pieces ;  minute  and  detached 
and  sharp  fragments,  which  press  in  on  the  dura  mater, 
and  surely  set  up  meningitis.  They  do  not  at  first 
make  sufficient  compression  to  make  the  patient  sick ; 
but  in  a  few  days  he  begins  to  be  sick  ;  symptoms  of 
meningitis  come  on ;  and  then  the  little  pieces,  which 
are  detached  and  unnourished,  necrose,  and  continue 
the  suppurative  process,  and  set  up  septic  phenomena 
in  addition  to  the  ordinary  ones  of  inflammation  of  the 
meninges ;  and  the  result  is  almost  inevitably  fatal. 
Such  patients  have,  at  first,  but  few  symptoms  except 
the  immediate  effect  of  the  concussion ;  have  a  little 
headache  and  dizziness  and  do  not  feel  much  sick.  If 
not  treated,  in  a  few  days  this  series  of  phenomena 
begins  to  come  on :  the  patient  begins  to  grow  a  little 
restless,  uneasy,  a  little  sensitive  to  light,  a  little  acute 
about  hearing  sounds,  begins  to  have  persistent  head- 
ache ;  his  temperature  rises,  and  presently  are  ushered 
in  the  symptoms  of  acute  inflammation  of  the  mem- 
branes. Here  is  a  case  where  trephining  is  called  for 
at  any  rate.  The  patient  must  be  persuaded  to  submit 
to  it;  and  a  cure,  at  such  an  ea*rly  stage  and  with  so 
slight  an  injury  of  the  parts,  is  pretty  sure  to  be  pro- 
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duced ;  but  even  if  it  were  not  sure  to  be  produced,  we 
should  persuade  the  patient  that  he  should  be  trephined, 
•n  account  of  the  subsequent  history,  which  is  certain 
to  be  disastrous. 

Now  the  ordinary  case  which  calls  for  trephining, 
which  1  will  describe  next,  cannot  admit  of  any  doubt 
to  any  one's  mind.  The  patient  has  received  a  scalp 
wound;  the  same  blow  has  broken  the  skull.  The 
skull  has  been  driven  in,  perhaps  cracked  in  several 
directions.  He  lies  in  a  state  of  coma,  unconscious, 
with  stertor  and  all  the  symptoms  of  compression.  If 
you  can,  lift  up  the  bone ;  if  you  cannot,  you  must 
trephine,  and  take  off  all  the  pressure  from  the  brain. 
That  case,  of  course,  admits  of  not  the  slightest  doubt 
at  all. 

Now  comes  another  case  which  is  not  quite  so  plain. 
The  patient  comes  in  with  no  scalp  wound  ;  has  a  hsema- 
toma  under  the  scalp.  It  is  hard  to  tell  whether  or 
not  he  has  a  depression,  but  he  has  the  symptoms  of 
immediate  compression.  He  was  struck,  fell  uncon- 
scious, has  never  roused,  remains  in  a  state  of  coma, 
with  stertor  and  slow  pulse.  Such  immediate  effects 
produced  can  hardly  fail  to  be  due  to  depression  of 
bone,  because  there  has  not  been  time  for  effusion  of 
blood  to  take  place,  and  this  latter  brings  on  the  phe- 
nomena of  compression  more  gradually. 

Given  a  patient  who  has  received  a  blow  upon  the 
head  and  has  symptoms  of  compression,  it  is  imperative 
to  interfere.  If  we  find  fracture,  we  should  trephine. 
No  one  can  hesitate  with  the  bone  depressed  before 
their  eyes  and  the  scalp  gaping  open,  to  interfere  and 
remove  the  piece.  It  is  more  difficult  to  decide  and 
persuade  ourselves  to  cut  through  the  unbroken  scalp ; 
to  subject  the  patient  to  some  risk  of  a  wound  through 
the  scalp,  which  he  has  not  already  suffered,  to  relieve 
symptoms  which  are  somewhat  obscure;  but  if  he  has 
distinct  symptoms  of  compression,  I  think  we  should 
not  hesitate  to  interfere  to  the  extent  of  making  thor- 
ough incisions,  exploring,  and  acting  according  to  what 
we  find. 
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In  old  times  one  trephined  for  this.  In  modern 
times  we  should  do  the  same. 

Now  come  more  doubtful  cases.  The  most  marked 
of  these  is  where  the  patient  receives  a  blow,  remains 
conscious  some  time,  becomes  gradually  unconscious, 
and  we  have  every  reason  to  believe  is  suffering  from 
compression  from  blood  inside  the  skull,  a  clot.  The 
whole  point  turns  upon  whether  that  clot  can  be  local- 
ized ;  and  if  it  can  be  localized,  whether  it  can  be 
reached  and  removed  by  trephining  the  skull,  and  then 
turning  out  the  clot.  The  location  of  the  injury,  if 
over  a  large  vessel  like  the  middle  meningeal ;  the  slow 
occurrence  of  the  symptoms  ;  the  exactness  with  which 
the  symptoms  can  be  defined,  must  guide  us  a  good 
deal  in  this  respect ;  and,  it  is  fair  to  say,  that  if  we 
succeed  in  finding  the  location  of  the  clot  and  removing 
it,  and  it  is  outside  the  membranes,  we  shall  almost  in- 
evitably make  a  brilliant  success.  The  symptoms  will 
be  relieved  just  as  they  would  by  taking  away  a  piece 
of  bone;  and  the  patient  will  recover.  If,  on  the 
other  hand,  the  blood  has  been  poured  out  into  the 
arachnoid  cavity,  we  may  not  find  it,  and  may  not  suc- 
ceed in  curing  the  patient.  Now  it  is  in  this  class  of 
cases,  which,  so  to  speak,  are  on  the  border  line  between 
interference  and  non-interference,  that  we  may  apply 
the  principles  of  modern  antiseptic  surgery,  which  ren- 
ders it  so  much  more  safe  to  trephine  than  it  was  for- 
merly. There  is  no  very  serious  mischief  produced  by 
trephining,  unless  we  feel  obliged  to  puncture  the  dura 
mater  and  explore  inside  the  arachnoid  cavity,  or  the 
brain ;  then  we  do  subject  the  patient  to  a  good  deal 
of  additional  risk;  and  one  must  judge  for  himself, 
from  the  appearances  of  the  part  beneath,  and  the  non- 
relief  of  the  symptoms,  whether  it  is  wise  to  persevere. 
Loss  of  pulsation  in  the  brain,  bulging,  etc.,  all  those 
symptoms  must  decide  us,  whether  it  is  best  to  cut  down 
through  the  dura  mater,  and  seek  for  the  clot. 

Much  slower  symptoms  come  on  when  abscess  forms. 
The  patient  may  have  received  a  slight  injury.     The 


LECTURES  ON  SURGERY.  283 

symptoms  at  first  may  be  very  obscure,  indicating  per- 
haps concussion  with  contusion;  —  irritable  pulse,  and 
rather    sleepless    nights ;     one   pupil   larger  than   the 
other,  and  a  mild  form  of  delirium  coming  on.     This 
may  go  on  some  little  time,  when  suddenly  there  occurs 
a  chill ;  usually  in   the  course   of  five  to   eight  days, 
sometimes  in  the  second  week.     After  this,  a  profuse 
sweat  and  high   temperature ;  and  then   commencing 
symptoms    of    stupor;    growing   duller;     respirations 
growing  slower  ;  pulse  growing  slow  ;  other  symptoms 
of  compression  coming  on  ;  until  finally,  if  the  patient 
has  no  relief,  he  sinks  into  a  state  of  profound  coma, 
and  dies  at  the  end  of  a  few   days.     These  are  the 
phenomena  of  suppuration  occurring  around  an  injured 
point  in  the  brain  ;  that  is,  the  brain  has  been  bruised  ; 
miliary  extravasations    have    taken    place ;  gradually 
these  have  undergone  septic  changes  and  have  softened ; 
the  initial  stage  of  suppuration  is  marked  by  the  chill ; 
abscess  of  the  cerebrum  forms,  with  all  the  symptoms 
of  compression  added  to  the  symptoms  of  suppuration. 
Here  is  a  case,  then,  where  under  the  old  method  we 
should    trephine    with    great    hesitancy ;    under    the 
modern  method   we   are  quite  justified  in  trephining  ; 
in  cutting  through  the  dura  mater,  and  in  exploring,  in 
the  hope  of  finding  pus  and  letting  it  out.     If  we  fail, 
the  patient  certainly  is   not    any  worse  than  before. 
He  was  truly  on  the  road  to  death  uqder  the  symptoms  he 
had  before.     If  we  succeed,  and  evacuate  the  pus,  and 
drain  and  wash  out  the  cavity,  occasionally  we  get  a  cure. 
These  responsibilities  are  very  serious  ;  and  we  want 
to  be  quite  clear  that   the   diagnosis  is  fairly  certain, 
that  the  patient  is  quite  sure  to  die  as  he  is  going  on, 
before  we  venture  on    so   profound   an   injury  to  the 
brain,  in   the  hope  of  finding    a  suppurating    centre. 
Hence  we  see  that  certain  cases  are  quite  clear ;  while 
some    are    quite    doubtful.      We    are    encouraged    to 
trephine  much  oftener  than  formerly  on  account  of  the 
immunity  afforded  by  aseptic  surgery. 

There  is  a  class  of  cases  where  in  old  times  no   one 
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would  have  thought  of  interfering,  and  in  modern  times 
people  do  interfere,  and  which  may  be  classified  as 
cases  where  the  operation  may  be  justifiable,  or  may 
not  be  justifiable,  according  to  the  light  of  statistics. 
Such  cases  as  these  are  essentially  chronic  cases ;  can- 
not be  acute  ones.  Acute  ones  drive  us  to  a  decision, 
one  way  or  the  other,  at  once.  The  phenomena  are 
so  severe  that  they  usually  are  pretty  clear ;  but  it  is 
the  chronic  case  that  can  be  considered  for  days  ;  and 
whose  whole  history  is  to  be  gone  over  for  months ; 
the  family  history  to  be  considered ;  whether  the  pa- 
tient has  descended  from  epileptic  parents  ;  or  whether 
he  possibly  has  original,  or  inherited  syphilis ;  all 
these  things  have  to  be  weighed  thoroughly,  before  we 
trephine  these  chronic  cases.  We  trephine,  nowadays, 
for  epilepsy  ;  for  scar-tissue  thought  to  be  the  seat  of 
chronic  headache  and  to  produce  epilepsy  ;  for  syphili- 
tic thickening ;  for  syphilitic  gummatous  tumor  ;  for 
brain  tumors  of  another  class  which  are  usually  either 
soft  glioma  or  sarcoma  ;  and  for  tension  ;  meaning  by 
that  something  inside  the  head  which  is  pressing  the 
brain  ;  irritating ;  and  which  may  be  relieved  by  cut- 
ting a  hole  in  the  skull ;  then  cutting  open  the  dura 
mater,  and  allowing  the  tension  to  be  taken  off ;  the 
serum  to  drain  away ;  and  more  room  to  be  given  to 
the  parts.  For  all  these  things,  trephining  is  occasion- 
ally done.  It  is  frequently  done  without  any  relief  to 
the  patient.  It  is  fair  to  say,  it  is  frequently  done 
without  any  damage  to  the  patient.  It  is  extraordi- 
nary how  under  modern  antiseptic  methods,  a  good 
many  of  these  doubtful  cases  are  explored  and  then 
heal  up ;  and,  apparently,  are  neither  better  nor  worse 
than  before.     Some  of  them  occasionally  get  better. 

There  is  a  curious  affection  of  the  brain,  after  the 
membranes  have  been  cut  away,  which  used  to  be 
called  hernia  of  the  brain.  The  pulsation  of  the  brain 
inside  the  head,  apparently,  the  moment  the  tension 
of  the  enveloping  sheath  of  the  membrane  is  taken  off, 
pushes  the  soft  brain  substance  up  into  the  opening; 
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tends  to  protrude  it  more  and  more;  and  gives  rise  to 
a  species  of  tumor,  which  used  to  be  called  hernia  of 
the  brain.  It  has  been  proved,  I  think,  that  the  mass 
that  grows  out  in  these  openings  is  not  really  so  much 
brain  tissue,  as  a  sort  of  irregular  fungus  growth ;  a 
proliferation,  which  takes  place  on  the  surface  of  the 
brain.  It  is  difficult  to  treat.  It  is  frequently  fatal. 
In  the  older  times  of  surgery  it  was  very  commouly 
fatal,  and  was  very  much  dreaded.  Compression,  if 
applied  too  forcibly  to  restrain  its  pushing  out,  may 
produce  symptoms  of  coma  and  compression  of  the 
true  brain  beneath.  Agents  applied  to  it  in  the  shape 
of  styptics,  or  astringents,  or  escharotics,  have  to  be  used, 
of  course,  with  a  great  deal  of  caution,  because  that 
also  may  light  up  a  meningitis ;  or  destroy  true  brain- 
tissue  and  lead  to  cerebral  abscess.  Under  the  modern 
treatment  hernia  of  the  brain  seems  to  get  along  much 
better  than  it  used  to ;  and  it  is  quite  encouraging  that 
it  does.  Keeping  it  packed  antiseptically  with  gauze ; 
keeping  up  moderate  pressure,  seems  to  check  the 
fungus  proliferation,  and  the  formation  of  serum  and 
pus,  which  formerly  took  place  to  a  great  degree ;  and 
some  of  these  forms  of  hernia  can  be  led  to  heal  with- 
out serious  symptoms. 

To  sum  up  briefly :  We  must  never  forget  that 
any  head  injury  may  become  serious  •  that  even  a  slight 
concussion  is  not  safe,  until  a  fortnight  has  elapsed  ; 
that  it  is  more  dangerous  in  the  child  than  in  the  adult; 
that  the  child  who  has  received  a  concussion  is  cer- 
tainly not  to  be  considered  safe,  until  two  weeks  have 
elapsed,  although  the  first  few  days  of  headache  may 
have  passed  off ;  that  this  is  especially  true,  and  to  be 
regarded  with  great  care  and  suspicion,  if  the  child 
happens  to  inherit  a  tuberculous  constitution,  because 
tubercular  meningitis  is  very  easily  provoked  in  such 
a  child ;  that  all  head  injuries,  which  are  at  all  severe, 
are  well  treated  by  the  old  antiphlogistic  method,  aided 
by  antisepsis  (by  this  I  mean  reducing  and  quieting 
treatment,  in  various  forms);  that  antiseptics  have  given 
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US  greatly  increased  advantages  in  treating  scalp 
wounds,  fractures  of  the  skull,  inflammations  of  the 
brain,  extravasations  into  the  brain,  and  tumors  in 
the  brain,  from  whatever  cause  ;  that  there  are  certain 
very  simple  rules  to  be  followed  with  regard  to  trephin- 
ing—  a  few  cases  which  are  plain  and  apparent,  such 
as  direct,  compressing  fractures  which  are  compound ; 
fractures  which  are  not  compound,  but  still  are  com- 
pressing ;  and  punctured  fractures ;  that  there  is  an- 
other class  of  cases  where  we  trephine  for  clot,  or 
abscess,  where  the  diagnosis  is  a  little  more  difficult, 
but  still  where  there  is  a  fair  percentage  of  success  ; 
and,  finally,  there  is  a  very  large  class  of  chronic  cases, 
where  we  balance  the  probabilities,  where  we  are  en- 
couraged occasionally  to  interfere  by  trephining,  and 
encouraged  especially  by  the  fact  that  trephining  is 
not  the  fatal  operation  that  it  used  to  be. 
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XVI. 

INJURIES    OP    THE    SPINE. 

It  is  hard  to  believe  that  there  can  be  such  a  thing 
as  simple  concussion  of  the  spine  producing  lasting 
consequences.  Of  course,  the  spine  may  be  shaken 
up  ;  but  that  it  can  be  shaken  up  in  such  a  way  as  to 
produce  permanent  injury,  without  positive  lesion  to 
other  parts,  seems  difficult  to  believe.  The  spine  is  in 
a  water-bed ;  floats ;  cannot  swing  much  from  side  to 
side  ;  it  is  in  the  midst  of  a  bony  column  which  is  linked 
like  a  chain,  and  is  not  stiff.  It  is  buried  beneath  a 
mass  of  strong  muscles  ;  lies  in  the  centre  of  the  body 
almost.  You  are  surprised  to  see  in  the  dissecting- 
room  when  you  cut  away  the  muscles  of  the  back  how 
far  the  spinal  column  is  in  toward  the  centre  of  the 
body.  It  is  wonderfully  protected  from  shocks  and 
jars  ;  so  that  the  delicate  nerve-tissue  of  the  spinal  cord 
itself  can  hardly  be  damaged  very  much  unless  the 
parts  near  it  are  broken  in  a  certain  way.  Now  it  is 
surrounded  by  a  copious  blood-supply.  The  rachidian 
veins  which  are  developed  in  and  between  the  mem- 
branes  are  very  numerous.  If  you  look  in  Bourgery's 
plates  of  anatomy,  which  are  rather  highly-colored,  but 
still  pretty  true  to  nature,  you  will  find  how  extremely 
vascular  the  parts  around  the  cord  are.  It  is  much 
more  probable  that  a  blow  or  accident,  which  happens 
to  the  spine,  not  severe  enough  to  injure  the  bones  or 
detach  them,  but  severe  enough  to  jar  the  parts,  —  it  is 
much  more  probable  that  it  should  rupture  some  of 
these  numerous  dilated  rachidian  veins,  than  that  it 
should  shake  up  and  lacerate  the  cord  itself,  floating  in 
•its  water-bed  as  it  is ;  so  that  it  seems  to  me  iraprob- 


288  LECTURES  ON  SURGERY. 

able  that  concussion  of  the  spine,  as  such,  amounts  to 
much,  unless  it  is  also  accompanied  by  the  same  sort 
of  injuries  that  happen  in  the  brain.  We  have  seen 
that  simple  concussion  of  the  brain  was  rare  ;  that 
where  any  symptoms  persist  they  are  due  to  positive 
lesions ;  and  those  lesions  we  call  contusion  of  the 
brain ;  we  have  little  vessels  ruptured  and  miliary  ex- 
travasations. Now  I  believe,  and  I  think  pathology 
supports  it,  that  injuries  of  the  cord  which  are  sup- 
posed to  be  concussions,  but  from  which  the  patient 
does  not  promptly  recover,  are  due  to  a  positive  lesion. 
That  lesion  generally  is  the  rupture  of  a  vessel  and  the 
subsequent  symptoms  produced  by  a  clot.  Now  a  clot 
between  the  membrane  and  the  spinal  cord  must  act 
very  differently  as  regards  compression  from  a  clot  in 
the  cerebral  cavity.  In  the  first  place,  it  will  gravitate  ; 
and  it  trickles  down  between  the  membranes  and  per- 
haps lodges  about  the  points  of  exit  of  some  of  the 
nerves  and  compresses  local  portions  of  the  cord  ;  and 
gives  rise  to  local  changes  of  nutrition  or  motion,  or 
sensation,  but  not  affecting  the  whole  of  the  body  be- 
low where  the  injury  is  received.  That  is  the  history 
of  moderate  injuries  of  the  spine.  Either  they  amount 
to  nothing  at  all ;  or  if  they  amount  to  anything,  they 
are  followed  by  local,  limited  paralysis,  due  to  effu- 
sions of  blood. 

One  will  see,  on  the  other  hand,  a  good  many  people 
get  shaken  up  in  the  back,  who  are  lame,  stiff,  and  are 
weak  and  incapacitated  for  a  good  while  ;  and  yet  they 
do  not  have  any  local  paralysis.  How  are  such  sym- 
toms  as  that  to  be  explained  ?  Apparently  the  con- 
sequences of  a  very  large  number  of  these  injuries  are 
external  to  the  spinal  cavity  itself  ;  that  is  to  say,  they 
are  about  the  ligaments  of  the  vertebras,  the  fasciae, 
and  the  muscles  around  them.  You  can  remember 
how  fully  these  parts  are  supplied  with  ligaments  ; 
how  many  articulations  there  are ;  how  many  liga- 
ments there  must  be  to  support  them ;  how  much  the 
erector  spinae  and  other  sets  of  muscles  are  made  up. 
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of  fascia.  The  amount  of  ligamentous  tissue  and  fibrous 
tissue  throughout  the  whole  back  is  very  much  larger 
than  in  any  other  part  of  the  body.  Bruises,  blows 
and  sprains  are  extremely  slow  to  recover  from.  We 
know  that  when  we  sprain  the  wrist  or  ankle,  or  twist 
some  part,  that  the  sprain  is  slower  to  be  recovered 
from  than  a  broken  bone.  Undoubtedly  many  of  the 
cases  of  railroad  concussion,  so-called,  are  cases  of 
sprains  and  ruptures  of  the  ligamentous  tissues  of  the 
back.  These  are  slow  to  repair.  The  back  remains 
stiff.  A  form  of  rheumatism  sets  in.  Pains  located 
there  are  hard  to  distinguish  from  pains  located  in  the 
cord  itself;  and,  if  the  patient  is  at  all  of  a  nervous 
temperament,  a  neuralgia  is  set  up,  or  other  symptoms 
due  to  what  we  call  hysteria  ;  and  owing  to  the  long 
series  of  aches,  and  pains,  and  disabilities,  the  observer 
is  led  to  think  that  there  must  be  an  injury  to  the  cord 
itself.  Frequently  there  is  nothing  of  the  kind.  We 
can  test  that  in  two  ways.  First,  by  the  lapse  of  time  ; 
inasmuch  as  if  the  cord  is  injured,  it  will  undoubtedly 
go  on  to  further  inflammatory  and  degenerative 
changes  ;  and  a  few  months  will  make  the  patient 
much  worse,  and  show  symptoms  which  will  be  deci- 
sive. We  can  test  it  in  case  it  has  gone  on  some 
mouths  without  any  change  one  way  or  the  other,  by 
electrical  tests ;  and  see  whether  the  contractile  power 
of  the  muscles  is  diminished. 

Most  shakings  up  of  the  back  are  due  to  injuries 
outside  of  the  cord.  Those  which  are  more  severe 
produce  haemorrhages  ;  and  the  haemorrhages  are  posi- 
tive lesions,  and  require  time  for  their  recovery ;  but 
they  do  finally  get  well.  Finally,  we  have  the  extreme 
class  of  injuries,  where  in  the  spinal  column  the  bones 
are  injured;  and  where  positive  fracture,  dislocation, 
compression,  meningitis,  softening  of  the  cord,  etc., 
follow. 

The  cases  which  are  due  to  the  effusion  of  blood  into 
the  spinal  canal  are  pretty  easily  diagnosticated  after 
a  few  days.     The  symptoms  are  localized,  persistent, 
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and  they  can  hardly  be  mistaken.  Partial  paralysis 
of  one  arm,  partial  paralysis  of  one  side  of  the  neck, 
or  any  portion  of  the  body,  indicates  that  certain  nerves 
have  been  compressed,  and  compressed  within  the 
spinal  cavity  where  they  emerge,  by  a  clot.  This 
may  be  so  extreme  in  some  cases  as  to  produce  para- 
plegia. A  man  receives  a  severe  blow  in  the  small  of 
the  back.  No  evidence  of  fracture  or  dislocation  oc- 
curs. The  patient  is  apparently  paralyzed  below  the 
pelvis  and  remains  so ;  but  after  six  or  eight  weeks 
begins  to  recover  sensation  and  motion  ;  and  after 
some  months  recovers  perfectly.  Such  a  case  is  un- 
doubtedly due  to  effusion  of  blood  ;  compression  of  the 
cord  occurs  ;  afterwards  it  is  absorbed,  and  finally  gets 
well.  The  milder  class  of  cases  give  rise  to  local 
paralyses ;  and  when  we  find  them  we  have  reason  to 
give  a  good  prognosis,  after  sufiicient  time  has  elapsed. 
It  must  be  borne  in  mind,  however,  that  recovery  from 
this  sort  of  injury  is  excessively  slow.  It  is  not  to  be 
measured  by  weeks,  but  by  months  ;  sometimes  a  year 
or  two,  before  the  patient  gets  the  parts  finally  re- 
stored. 

Now  in  sprains,  bruises  and  twists  of  the  ligaments 
about  the  back  the  patient  is  often  benefited  by  having 
an  immobilizing  apparatus  put  on.  He  is  better  off  to 
lie  in  bed,  and  have  on  a  light  plaster,  and  keep  the 
parts  perfectly  still,  just  as  we  would  treat  a  badly 
sprained  ankle.  Subsequent  to  that  he  needs  light 
massage ;  frictions  and  liniments,  and  electricity,  the 
continuous  current,  etc.,  until  he  finally  recovers. 

Fracture  and  Dislocation  of  the  Spine.  —  Now  we 
pass  to  the  very  serious  class  of  cases  called  fracture 
and  dislocation  of  the  spine.  They  almost  always  go 
together.  It  is  hard  to  conceive  that  the  spine  can  be 
dislocated  without  fracture  taking  place.  It  is  rare  ; 
and  usually  fracture  and  dislocation  are  combined. 

The  symptoms  produced  must  be  immediate.  There 
cannot  be  any  waiting  for  the  formation  of  a  clot  of 
blood  here.     Whatever  happens,  happens  at  once.     The 
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patient  receives  his  injury ;  is  immediately  paralyzed  be- 
low the  seat  of  the  injury  ;  and  the  amount  of  the 
paralysis  depends  on  where  the  injury  is.  In  the  mid- 
dle of  the  back  he  has  paraplegia,  and  also  begins  to 
have  phenomena  of  impaired  respiration  and  digestion  ; 
and  if  still  higher  up,  still  more  startling  phenomena 
appear.  Bear  in  mind  that  the  most  common  place 
for  the  structure  to  give  way  is  where  the  neck  joins 
the  body.  We  have  here,  just  above  the  vertebra 
prominens,  a  movable  part,  the  neck,  attached  to  a 
comparatively  immovable  part,  which  comprises  the 
thorax,  ribs  and  sternum;  and  an  injury  received  upon 
the  back  is  transmitted  above.  Fractures  and  disloca- 
tions are  most  common  above  the  vertebra  prominens. 
If  the  injury  occurs  up  by  the  atlas  and  axis,  the  odon- 
toid process  is  thrown  forward  on  the  medulla,  and 
instant  death  is  the  result;  death,  I  presume,  more 
rapid  than  from  any  other  form  of  injury,  except  by 
an  extremely  strong  electrical  current. 

Between  the  third  and  fourth  cervical  vertebras 
come  out  the  filaments  which  form  the  phrenic  nerve, 
which  supplies  the  diaphragm  with  its  pumping  power 
in  carrying  on  respiration.  If  fracture  involves  that 
nerve  death  is  very  speedy.  If,  as  is  frequently  the 
case,  fracture  and  dislocation  take  place  about  the 
fourth  and  fifth,  fifth  and  sixth,  or  sixth  and  seventh 
vertebrse,  then  we  have  a  very  curious  class  of  phe- 
nomena. The  patient  is  paralyzed  below  the  nipples. 
The  chest  is  fixed.  The  inspiratory  power  of  the 
serratus  and  intercostals  is  wholly  lost.  The  patient 
can  breathe  only  with  the  uninjured  fibres  of  the  phre- 
nic nerve  ;  and  respiration  has  to  be  purely  diaphragma- 
tic. The  chest  does  not  rise  in  respiration.  He  lies 
on  the  back,  incapable  of  moving,  with  the  chest  as 
fixed  as  in  a  marble  statue.  He  breathes,  however, 
fairly  well.  There  is  no  suffering.  The  patient  re- 
gains consciousness  to  a  perfect  degree.  He  cannot 
believe  he  is  so  seriously  hurt;  cannot  understand  that 
he  is  fatally  hurt.     He  is  sure  to  die ;  and   in  about 
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thirty-six  hours,  sometimes  forty-eight.  Death  is  bound 
to  occur  from  two  causes  :  one  is  the  compression  on 
the  diaphragm  from  the  accumulation  of  gas  in  the 
paralyzed  bowels;  gas  accumulates  and  is  not  passed 
on,  fills  up  the  abdomen,  enormous  distension  takes 
place,  the  diaphragm  is  pressed  up  against  the  lungs, 
the  lungs  cannot  expand,  and  are  slowly  compressed 
from  the  force  underneath.  Meanwhile  another  change 
takes  place  in  the  lungs  themselves,  which  is  still  more 
dangerous,  that  is  that  the  elastic  power  of  the  bronchi 
to  expel  mucus  is  wholly  lost,  and  the  lungs  fill  up 
with  the  secretions  of  the  bronchial  tubes.  The  pa- 
tient is  unable  to  cough,  or  expectorate.  Between 
compression  below  and  filling  up  above,  at  about  the 
end  of  twenty-four  hours  he  usually  begins  to  be  dull 
and  cyanotic,  and  his  finger-nails  to  grow  blue ;  and 
he  grows  a  little  colder  ;  becomes  stupid,  and  gradually 
dies  by  slow  suffocation ;  by  a  merciful  form  of  death, 
since  he  is  rendered  unconscious. 

We  recognize  the  injury  by  these  terrible  phenom- 
ena when  we  see  the  patient.  We  can  hold  out  but 
very  little  hope  when  the  injury  has  been  so  high  up 
that  the  respiratory  power  of  the  intercostals  and  ser- 
ratus  is  lost.  The  patient  breathes  wholly  with  his 
diaphragm ;  is  holding  on  to  life  by  a  very  feeble 
thread  ;  and  he  is  almost  sure  to  die  in  the  way  I  have 
described. 

If  the  injury  occurs  a  little  lower  down  he  breathes 
better,  but  he  is  paralyzed.  A  little  lower  down,  and 
he  has  no  disturbance  of  the  heart  or  lungs ;  has  para- 
lysis of  the  functions  of  the  rectum  and  bladder,  and 
paraplegia,  and  lives  indefinitely.  The  broken  backs 
and  dislocated  backs,  in  the  middle  of  the  dorsal  region, 
live  sometimes  months  or  several  years ;  once  in  a 
while  recover,  but  very  rarely. 

The  most  important  point  for  us  to  consider  is 
whether  we  can  do  anything  in  these  cases.  The 
symptoms  are  so  marked  that  we  cannot  help  making 
a  diagnosis ;  and  we  are  occasionally  assisted   in  the 
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diagnosis,  but  not  always,  by  an  evident  distortion  in 
the  line  of  the  spine.  In  the  neck  it  is  not  very  easily 
recognized,  however.  The  muscles  are  thrown  into 
tension.  The  neck  may  be  set  back  or  forward  a  little  ; 
but  it  is  difficult  to  feel  displaced  vertebrce  in  the  neck, 
often.  We  frequently  may  be  deceived  as  to  the  grav- 
ity of  the  injury,  at  first,  by  the  fact  that  feeling  the 
point  of  injury  we  find  crepitus  and  broken  bone. 
That  usually  means  nothing  at  all ;  means  a  spinous 
process  broken  off ;  but  it  is  the  occurrence  of  all  these 
symptoms  of  paralysis  at  once,  with  or  without  distor- 
tion, which  indicate  what  has  taken  place. 

Nature  can  do  very  little.  The  question  is  whether 
man  can  do  anything  to  help.  The  most  tempting 
field  would  seem  to  be  to  cut  down  upon  the  part;  to 
use  antiseptic  precautions ;  saw  out  and  trephine  the 
laminae  of  the  vertebrse  ;  remove  depressed  fragments  ; 
restore  the  cord  to  its  natural  position  and  circulation 
just  as  we  do  the  brain  when  a  bone  is  driven  in  upon 
it ;  and  occasional  instances  of  cure  have  resulted  ;  but 
unfortunately  they  are  very  rare  ;  and  the  reason  is 
this  :  when  this  dislocation  and  fracture  of  the  spinal 
column  takes  place  the  bodies  jump  over  each  other, 
and  compression  of  the  cord  is  almost  always  on  the 
anterior  portion,  where  it  is  out  of  reach  of  the  sur- 
geon. He  may  uncover  the  cord,  meanwhile  the  ver- 
tebrse  are  locked  over  each  other  in  front,  and  com- 
pression is  still  going  on  in  front.  I  do  not  say  it  is 
not  justifiable  to  make  these  attempts  sometimes  ;  but 
the  latest  statistics  I  have  seen  seem  to  show,  on  the 
whole,  that  up  to  this  date,  the  percentage  of  recoveries 
was  better  in  cases  that  were  not  interfered  with,  than 
in  cases  that  were.  The  encouragement  to  interfere, 
to  trephine  the  spine,  is  very  small.  If  we  cut  away 
considerable,  we  may  relieve  the  symptoms  ;  but  the 
patient  will  be,  in  the  future,  dependent  on  an  appa- 
ratus to  hold  up  his  head. 

Is  there  anything  else  we  can  do?  Efforts  have 
been  made  with  occasional  success  to  pull  the  fractured 
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and  dislocated  vertebrae  into  place  bj  traction  ;  and 
once  in  a  while,  there  has  been  a  brilliant  case  ;  just 
as  you  read,  once  in  a  while,  of  that  romantic  and  typi- 
cal case,  where  a  man  has  a  piece  of  bone  driven  into 
the  brain  while  in  the  midst  of  a  conversation  ;  loses 
consciousness ;  the  bone  is  removed,  and  he  rouses  up 
and  resumes  conversation  where  he  had  left  off ;  so 
you  read  occasionally  of  cases  where  reduction  of  dis- 
located vertebrae  has  been  accomplished.  It  is  a  fair 
thing  to  try.  How  shall  it  be  tried  ?  The  most  effi- 
cient way  is  to  suspend  the  patient  in  a  tripod  just  as  if 
about  to  put  on  Sayre's  plaster-jacket  for  caries  of  the 
spine.  The  objection  to  the  suspension  is  that  the 
agony  inflicted  on  the  patient,  and  the  constitutional 
symptoms  produced,  are  very  severe.  The  patient  can 
hardly  undergo  it  without  ether ;  and  while  he  is 
etherized  and  hung  up,  extreme  care  has  to  be  taken 
lest  he  stop  breathing,  and  die  in  the  apparatus.  In 
the  child,  young  person,  person  not  weighing  very 
heavily,  it  is  fair  to  try  it ;  but  in  the  heavy  man,  the 
chances  of  inflicting  terrible  suffering,  and  perhaps  kill- 
ing the  patient,  are  something.  On  the  other  hand, 
it  is  claimed  that  efficient  extension  and  counter-exten- 
sion can  be  made  with  the  body  in  the  horizontal  posi- 
tion, if  you  have  plenty  of  assistants,  and  the  body 
arranged  on  an  angle  ;  so  that  you  can  draw  both  ways, 
and  draw  the  vertebra  down  into  place. 

We  may  trephine  with  a  very  limited  chance  of  suc- 
cess and  of  recovery,  probably  followed  by  .inability 
to  walk,  or  move.  We  may  extend  by  the  tripod  if 
the  patient  is  not  too  heavy ;  we  may  extend  more 
mercifully  by  doing  it  horizontally. 

There  remains  only  one  other  method  of  treatment, 
which  should  be  applied  to  all  cases,  and  can  do  no 
harm,  and  often  does  a  good  deal  of  good ;  after  you 
have  done  what  you  can  to  draw  down  the  parts, 
namely,  to  immobilize  the  spine;  and  that  is  done  best 
by  the  plaster  apparatus ;  the  patient  can  be  encased 
in  plaster,  and  kept  on  a  bed.     One  or  two  little  pre- 
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cautions  are  very  valuable.  Turn  the  patient  over 
often  if  you  can,  for  otherwise  he  is  sure  to  have  a 
bed-sore.  In  the  plaster-jacket  you  can  turn  him  over  ; 
and  it  is  a  part  of  the  nurse's  business  to  turn  him 
at  least  twice  a  day.  Be  very  careful  of  the  subsequent 
care  of  the  bladder.  Many  of  these  patients  die  of 
subsequent  cystitis  ;  and  if  you  can  preserve  the  cathe- 
ters and  catheterization  from  sepsis,  you  may  avert 
cystitis  for  a  very  long  while. 

Some  of  these  patients  live  for  months  or  years  ;  and 
some  of  them  waste  away  and  die  from  affections  of 
the  bladder,  and  degeneration  of  the  kidneys,  and  other 
organs. 

INJURIES  OF  NERVES,  MUSCLES,  BURSiE,  ETC. 

You  will  be  at  a  loss  sometimes  perhaps  to  explain 
why  it  is  that  a  moderate  blow,  from  which  the  conse- 
quent l3ruising,  which  appears  under  the  skin,  has 
long  since  passed  off,  remains  so  painful  and  disables 
the  parts  so  much.  That  is  the  case  where  a  nerve  has 
been  bruised,  and  where  the  inflammation  in  its  sheath 
cannot  show  outside  through  the  skin  and  tissues,  and 
shows  only  in  its  effects. 

The  effect  is  loug-continued  pain,  lameness  and  in- 
ability to  use  the  part.  The  treatment  is  strictly  local. 
In  the  first  place,  the  limb  must  be  put  at  rest  on  a 
splint.  The  bruised  nerve  at  first  must  be  treated  by 
laudanum  fomentations,  and  later  by  more  active  treat- 
ment. In  the  later  stages  the  application  of  iodine,  or 
a  blister,  does  a  great  deal  of  good ;  and  finally  the 
trouble  subsides,  after  a  good  while. 

When  an  effusion  has  taken  place  in  the  sheath  of 
the  nerve,  and  it  becomes  compressed ;  or  when  a 
nerve  is  wounded  and  its  transmission  of  nervous  in- 
fluence is  impaired,  then  some  other  phenomena  come 
on  which  are  characteristic,  that  is,  reddening,  glazing 
and  blistering  of  the  skin,  especially  on  the  tips  of  the 
fingers,  along  the  inside  of  the  fingers,  on  the  palm  of 
the  hand.     In  these  patients  you  will  find  not  only  the 
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hand  cooler  than  natural ;  less  sensitive  than  natural 
to  the  ordinary  touch,  but  also  the  skin  vesicating, 
rubbing  off;  the  knuckles  frequently  of  a  bright  cran- 
berry color;  and  the  part  excessively  painful,  and 
very  easily  affected  by  cold.  This  peculiar  condition 
of  the  skin  is  a  pretty  good  diagnostic  mark  of  a  nerve 
injury. 

In  these  cases  rest  on  a  splint,  opiates,  local  applica- 
tions, time,  etc.,  will  bring  the  part  round  in  a  very 
large  proportion  of  cases  so  that  it  may  recover.  It  is 
known,  also,  very  well  that  nerves  that  are  cut  have 
recovered  their  function  after  a  certain  time ;  that  is, 
nerves  of  moderate  size.  It  is  one  of  the  commonest 
observations  that  the  branches  of  the  facial  on  the  face, 
cut  so  frequently  in  small  operations  about  the  face, 
entail  at  the  time  a  great  deal  of  paralysis,  but  it  is 
not  a  permanent  one.  It  is  finally  recovered  from. 
This  takes  a  long  while, — four,  six,  eight  months. 
Even  the  smallest  growth  or  wen,  anything  of  that 
kind,  cannot  be  cut  from  out  the  cheek,  from  the  side 
of  the  face  or  about  the  jaw,  without  cutting  off  some 
half-a-dozen  or  more  filaments  of  the  facial  nerve. 
The  muscles  of  expression  of  the  face  are  so  minute, 
and  the  changes  which  they  undergo  from  want  of  in- 
nervation are  so  marked,  that  even  these  little  incisions, 
destroying  a  few  branches  of  the  nerve,  will  give  rise 
to  a  visible  paralysis,  and  change  of  expression  in  the 
features.  It  is  then  important  to  warn  the  patient, 
who  is  to  have  a  slight  operation  about  the  face,  that 
he  will  have  a  temporary  paralysis  about  the  face  for 
a  little  while,  but  that  it  will  eventually  recover. 

Now  after  large  trunks  are  cut  off,  unless  the  parts 
can  be  held  perfectly  still  in  apposition,  their  reunion 
is  not  so  hopeful ;  but  in  these  antiseptic  days  the 
stitching  of  the  nerves  together  has  been  done  with 
great  success.  It  is  said  that  you  must  stitch  the 
sheath,  or  the  neurilemma.  That  is  very  easily  said, 
but  is  very  difficult  to  do  with  ordinary  instruments 
and  needles  without  involving  some  of  the  nerve  fila- 
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ments  and  cells  in  the  sutures.  In  fact,  I  believe  it  is 
practically  impossible  to  stitch  the  neurilemma  of  the 
nerve  and  sheath  close  to  the  other  divided  end,  with- 
out more  or  less  mutilation.  Apposition  of  the  ends, 
however,  is  what  is  needed.  They  should  be  snugly 
stitched  together  by  antiseptic  sutures.  Put  the  limb 
on  a  splint  so  as  to  relax  the  nerve  a  little  ;  dress  the 
wound  antiseptically  ;  hope  for  union  by  first  intention, 
and  for  union  of  the  nerve. 

The  sensibility  will  not  usually  return  for  some 
weeks ;  but  comes  back  very  gradually  as  the  nerve 
gets  healed ;  and  the  nervous  influence  is  re-transmit- 
ted across  the  space. 

Partial  cuts,  then,  will  heal.  Cuts  of  small  nerves 
will  repair  themselves.  Cuts  of  large  nerves,  as  a  rule, 
will  not  repair,  unless  they  are  sewed  together  by  the 
surgeon. 

Another  class  of  affections  and  injuries  of  the  nerves 
which  are  very  troublesome,  is  when  the  nerve  has  not 
been  cut  off  itself,  but  happens  to  get  tied  down  in  a 
cicatrix.  This  is  a  very  distressing  class  of  cases.  It 
may  occur  in  the  continuity  of  a  nerve,  in  the  brachial 
or  sciatic,  that  cicatricial  tissue  gets  formed  around  the 
nerve,  binds  it  down,  compresses  it,  makes  strong  and 
elastic  adhesions,  and  the  nerve  is  held  in  this  way  un- 
til it  gradually  loses  its  own  nutrition,  withers,  be- 
comes changed  in  tissue,  and  so  finally  loses  its  use  and 
function  permanently.  Unfortunately  this  change  is 
almost  always  accompanied  with  a  great  deal  of  pain  ; 
and,  inasmuch  as  most  of  the  nerves  have  sensation  as 
well  as  motion  as  part  of  their  function,  the  pinching 
of  the  cicatrix,  while  it  destroys  the  motor  power  of 
the  nerve,  at  the  same  time  inflicts  severe  pain  on  the 
sensitive  portion  ;  so  that  the  tying  down  of  a  nerve 
in  the  cicatrix  is  one  of  the  commonest  causes  of  per- 
sistent neuralgia,  or  pain  in  the  nerves.  This,  of  course, 
is  all  relieved  by  cutting  open  the  cicatrix,  relieving 
the  pressure,  and  sometimes  by  stretching  the  nerves, 
which  may  be  done  with  blunt  forceps. 
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Unfortunately  there  is  another  class  of  cases  where 
the  relief  given  is  very  doubtful  indeed,  and  that  is  in 
case  of  neuromata,  or  nerve  tumors.  They  are  not 
nerve  tumors  in  the  strict  sense  of  the  word.  They 
are  rather  fibrous  growths  from  the  sheath  of  the  nerve, 
which  expand  into  little  fibromata,  in  and  among  whose 
elastic  fibres  the  nerve  fibres  get  entangled  and  squeezed, 
apparently ;  and,  although  it  appears  as  if  there  was  a 
growth  from  the  nerve  itself,  it  is  really  fibrous  tissue 
entangling  the  nerve  in  it.  These  neuromata,  if  single 
and  occurring  on  single  nerves,  are  curable ;  but  when 
they  occur  in  stumps,  on  the  ends  of  divided  sets  of 
nerves,  and  occur  in  clusters,  they  are  frequently  in- 
curable. The  difference  I  do  not  know  how  to  explain  ; 
but  such  is  the  fact. 

Of  the  first  class  of  cases  is  what  is  called  the  pain- 
ful subcutaneous  tumor.  This  means  nothing  more 
than  a  little  neuroma,  which  is  small,  subcutaneous,  and 
always  implanted  upon  some  cutaneous  nerve.  A  favor- 
ite site  seems  to  be  on  the  peroneal  regions  about  the 
fibula ;  also  the  arm.  Wherever  the  cutaneous  nerves 
are  stretched  pretty  well  over  the  bone,  there  occasion- 
ally comes  what  is  called  the  painful  subcutaneous  tu- 
mor, which  is  nothing  more  than  a  little  neuroma  upon 
a  cutaneous  nerve-filament. 

These  little  tumors  are  peculiar.  They  can  barely 
be  felt  beneath  the  skin.  They  are  little  larger  than 
bird-shot ;  are  sensitive  to  pressure ;  and  they  are  the 
seat  of  terrible  neuralgia.  The  patient  walks  about 
for  a  while,  or  labors  for  a  while,  and  as  the  day  goes 
on  this  particular  point  begins  to  ache,  and  continues 
to  ache  until  the  limb  is  put  at  rest ;  and  next  day  re- 
curs again. 

Now  these  troubles  once  recognized  are  perfectly 
curable  by  excision.  The  cure  is  complete  ;  and  there 
is  no  probability  of  a  recurrence. 

On  the  other  hand,  the  class  of  neuromata  which 
form  on  the  divided  ends  of  nerves  in  stumps  after 
amputations,  are  multiple,  and  not  only  very  painful, 
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but  they  are  very  difficult  to  extract  without  recurrence. 
This  is  a  very  peculiar  condition,  which,  as  I  say,  we 
are  at  a  loss  to  explain.  On  the  brachial  plexus,  for 
instance,  after  a  high  amputation  of  the  humerus,  in 
the  stump  there  begin  to  be  formed  painful  spots  which 
grow  worse  and  worse  until  the  patient  is  driven  to 
have  the  stump  reopened,  the  diseased  points  sought 
for  and  removed.  On  opening  the  stump,  there  is 
found  on  the  brachial  plexus  a  bunch  of  neuromata 
looking  much  like  a  bunch  of  small  grapes.  They 
grow  out  from  the  terminal  ends  of  the  cut  nerves  in 
distinct  little  fibrous  masses.  Of  course,  the  surgeon 
endeavors  to  remove  them  all.  He  cuts  short  all  the 
stumps  of  the  nerves  as  far  as  possible  and  allows  them 
to  retract  into  the  tissues,  and  the  part  heals  up  ;  but 
unfortunately,  although  this  cures  sometimes,  it  does 
not  always  do  so  ;  and  recurrent  pain  comes  on.  The 
same  series  of  changes  take  place  higher  up  in  the 
brachial  plexus ;  and  I  know  one  patient  where  the 
pain  finally  went  to  the  suprascapular  nerve  and  the  in- 
frascapular,  although  removed  about  the  axilla.  This 
is  a  form  of  nerve  affection  which  is  not  curable. 

We  see  another  class  of  cases  distinctly  curable,  and 
that  is  where  the  end  has  got  pinched  in  the  cicatrix  of 
the  stump.  You  may  have  the  bone  a  little  too  long. 
The  flesh  and  skin  of  the  stump  are  drawn  tightly  over 
the  end,  and  then  at  some  little  nerve  end  you  may 
have  an  exquisitely  sensitive  point,  where,  if  you  touch 
it  with  the  finger,  the  patient  will  scream  out  with 
pain,  and  which  is  always  the  seat  of  neuralgia.  That 
is  the  case  of  a  nerve  imprisoned  in  the  cicatrix,  and 
that  is  curable.  Cut  away  the  cicatrix ;  shorten  up 
the  stump  of  the  nerve,  let  it  retract  among  the  tissues 
and  the  difficulty  is  removed.  In  view  of  this  danger, 
it  seems  to  be  a  very  important  point  in  amputating  to 
make  sure  that  the  nerves  are  cut  short ;  and  that  you 
should  not  allow  them  to  appear  in  the  stump.  If  they 
appear  relaxed  and  hang  out,  you  had  better  draw  out 
the  nerve  as  far  as  you  can,  snip  it  far  up,  and  let  it 
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draw  back  among  the  soft  tissues  where  it  cannot  come 
anywhere  near  the  surface,  or  be  exposed  to  irritating 
adhesions. 

Chronic  inflammations  of  the  nerve  itself  in  the 
form  of  multiple  neuritis  are  sometimes  operated  on, 
and  sometimes  they  are  temporarily  relieved,  but  not 
always  permanently  relieved.  The  trifacial  nerve  is 
especially  the  seat  of  these  cases  of  great  suffering ; 
and  special  names  are  invented  for  the  affection.  The 
inferior  dental  branch  and  infraorbital  branch  are  the 
most  frequent ;  the  supraorbital  not  so  often. 

These  nerves  have  frequently  been  cut  down  upon  ; 
the  jaw  and  bones  trephined ;  nerves  excised ;  and 
sometimes  they  have  been  excised  and  pursued  even 
up  to  the  foramina  through  which  they  escape  from 
the  skull. 

Permanent  relief  has  been  given  in  a  few  cases ; 
temporary  relief  in  all  cases,  pretty  much.  But  the 
trouble  is  apt  to  recur ;  and  sometimes  operation  after 
operation  is  done  without  procuring  final  relief.  In 
this  case,  of  course,  we  must  conclude  that  the  trouble 
finally  becomes  central :  is  in  the  central  nervous  sys- 
tem ;  and  that  the  seat  of  the  neuralgia  is  beyond  the 
reach  of  surgical  interference. 

Now,  the  most  practical  points  about  all  this  —  the 
most  practical  points  surgically  —  are  these  :  when  a 
patient  has  had  a  blow,  and,  although  the  part  looks 
well,  when  he  insists  upon  it  that  it  is  always  painful ; 
that  he  is  not  comfortable ;  that  the  arm  aches  all  the 
time,  although  nothing  can  be  seen,  you  may  conclude 
with  great  reason  that  a  nerve  has  been  bruised,  and 
that  he  is  having  an  effusion  into  its  sheath  that  will  not 
get  well  without  treatment :  that  the  treatment  should 
be  total  rest,  application  of  opiates,  etc.,  until  the  effu- 
sion has  gone.  When  you  see  a  patient  with  these 
peculiar  cranberry-colored  knuckles  and  scaling  off  of 
the  skin,  you  may  conclude  that,  whatever  that  injury 
has  been,  a  nerve  has  been  badly  damaged  in  some 
way.     Then  you  would  be  mistaken  in  directing  the 


LECTURES    ON    SUIIGERY.  301 

treatment  at  all  to  the  extremity  of  the  hand  and  fin- 
gers where  the  trouble  appears,  but  seek  for  the  ten- 
der points  above,  and  apply  rest,  splints,  fomentations, 
etc.,  until  you  get  the  inflammation  subdued.  When 
you  cut  a  little  nerve  on  the  face  in  doing  any  little 
operation,  you  will  have  more  paralysis  produced  than 
you  expected.  You  will  be  rather  dismayed  at  the 
appearance  of  the  face  afterwards.  You  may,  how- 
ever, reassure  the  patient  that  the  nerve  will  reunite 
in  six  to  eight  months.  When  a  large  nerve  is  di- 
vided, it  will  not,  as  a  rule,  reunite  unless  stitched 
together ;  and  it  is  not  possible  to  stitch  the  neuri- 
lemma without  bruising  nerve  fibres  ;  and  that  practi- 
cally makes  no  difference,  provided  the  operation  is 
done  antiseptically  and  the  wound  heals  by  first  inten- 
tion. Great  relief  can  be  given  to  nerves  caught  in 
cicatrices  by  dissecting  them  out,  and  shortening  them. 
A  single  neuroma  has  only  to  be  recognized  to  be 
treated  successfully  by  cutting  it  out,  and  it  always 
gets  well.  A  painful  nerve  caught  in  the  stump  can 
be  cured  by  cutting  it  out.  It  is  a  good  practical  rule 
in  amputating  to  cut  the  nerves  short  and  allow  them 
to  draw  back.  The  multiple  neuroma  is  frequently 
incurable.  We  cannot  promise  cures.  We  can  give 
temporary  relief.  The  excisions  of  nerves  for  neural- 
gia always  gives  relief  lasting  for  months  or  years  ;  but 
occasionally  the  trouble  comes  back  beyond  the  fora- 
mina in  the  skull ;  becomes  central ;  and  the  patient 
is  the  victim  of  permanent  neuralgia  beyond  surgical 
aid. 

Injuries  of  Muscles.  —  Now  we  pass  to  the  injuries 
of  muscles,  which  are  very  few  in  number.  The  prin- 
cipal one  is  rupture  of  the  muscle.  Bruises  and  haem- 
atoma,  of  course,  we  expect  will  absorb  and  get  well 
without  suppuration,  as  a  rule.  The  rupture  of  a  mus- 
cle is  a  very  troublesome  affair.  The  partial  rupture  is 
not  of  very  great  consequence,  bat  a  complete  rupture 
entails  entire  loss  of  function  of  the  part.  The  biceps 
humeri  and  quadriceps  extensor  femoris  are  frequent 
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instances  ;  the  most  common  of  all,  probably,  the  plan- 
taris.  The  plantaris  is  merely  the  analogue  of  the 
muscle  which  in  the  bear  pulls  upon  the  plantar  fascia 
as  he  walks.  It  is  practically  of  very  little  use  in 
man  ;  and  yet,  when  it  is  ruptured,  it  gives  rise  to 
quite  serious  lameness  for  about  ten  to  fourteen  days. 
As  you  may  remember,  the  muscle  starts  with  a  very 
fine  muscular  bundle  at  the  condyle,  then  becomes  de- 
veloped into  a  thin,  long  tendon  which  runs  along  the 
sheath  of  the  soleus  and  gastrocnemius  by  the  side  of 
the  tendon  of  Achilles,  and  finally  is  inserted  into  the 
OS  calcis.  This  snaps  and  ruptures  in  violent  efforts, 
sometimes.  The  patient  is  not  aware  of  what  has  oc- 
curred ;  but  is  almost  always  convinced  that  he  has 
been  struck.  Something  has  hit  the  calf  from  behind  ; 
is  compared  by  him  to  the  blow  of  a  whip-lash,  or  sharp 
stick,  and  he  feels  lame  ;  immediately  begins  to  ma- 
nipulate the  calf,  and  expects  he  has  been  bruised. 
In  a  little  while,  if  you  see  the  case,  you  will  find  a 
minute  extravasation  of  blood  has  taken  place  in  the 
skin  and  is  gravitating  down  along  the  sheath  of  the 
plantaris  tendon.  That  may  not  come  out  until  the 
following  day,  or  longer,  but  shows  itself  plainly  ;  and 
when  you  see  it,  it  is  quite  diagnostic  of  the  affection. 
Meanwhile,  the  calf  swells,  the  ankle  swells  a  little. 
The  patient  walks  not  at  all,  or  with  great  difficulty. 
He  preferably  takes  a  cane  or  crutch;  and  the  trouble 
lasts  one  to  two  weeks.  Nothing  can  be  done  in  the 
way  of  repair.  The  injury  is  irreparable.  The  ex- 
travasation of  blood  along  the  sheath  of  the  tendon 
makes  the  diagnosis  clear.  The  diagnosis  is  strength- 
ened by  the  age  of  the  patient.  This  accident  rarely 
takes  place  before  the  age  of  forty-five  to  fifty ;  and 
preferably  in  women  of  lax  fibre  and  rather  fat ;  oc- 
casionally in  men.  It  usually  occurs  in  consequence 
of  some  sudden  and  unexpected  exertion  ;  such,  for 
instance,  as  trying  to  get  hastily  on  a  horse-car ;  try- 
ing to  get  up  on  a  very  high  step  ;  missing  the  step  ; 
getting  off  a  curb-stone  and  coming  down  into  the  gut- 
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ter ;  and,  as  I  say,  it  occurs  only  in  a  person  whose 
muscular  fibres  have  become  degenerated,  who  is  fat  and 
lax;  and  the  sensation  is  attributed  to  a  blow  from 
behind. 

It  is  a  good  plan  to  treat  it,  because  it  gets  well 
quicker.  In  the  first  place,  if  the  patient  is  willing, 
he  should  lie  still  and  have  the  calf  fomented  a  day  or 
two  ;  a  flannel  bandage  from  the  foot  to  the  thigh  ap- 
plied, and  kept  on  about  two  weeks.  In  addition  to 
this,  the  patient  must  use  crutches,  or  a  cane.  After 
about  two  weeks  the  trouble  gets  well. 

Tearing  away  of  the  muscular  fibres  of  the  quadri- 
ceps extensor  femoris  from  the  tendon  of  the  patella 
above  makes  a  complete  disability,  just  as  complete  as 
rupture  of  the  ligament  below.  The  muscle  goes  up 
in  a  mass,  and  the  patient  is  practically  helpless  with 
regard  to  standing,  and  especially  with  regard  to  ex- 
tending the  leg. 

Rupture  of  the  biceps  humeri  makes  an  equally 
great  deformity  ;  but  is  not  so  marked  in  the  disability 
it  entails,  because  we  always  have  the  other  muscles, 
the  brachialis  anticus  and  coraco-brachialis,  to  assist, 
so  that  the  function  of  the  biceps  is  not  so  missed  as 
the  function  of  the  quadriceps  extensor  femoris. 

It  is  a  question  in  my  mind  whether  it  is  not  justifi- 
able in  these  cases,  if  seen  early,  to  cut  down  upon 
the  part  antiseptically,  and  try  to  sew  the  fibres  to- 
gether, put  the  limb  in  a  state  of  relaxation  on  a  splint 
and  endeavor  to  promote  adhesion.  As  a  rule,  the 
trouble  is  not  fully  recognized ;  tearing  takes  place 
gradually.  The  patient  does  not  seek  the  surgeon 
until  some  time  has  elapsed ;  then  the  contractility  of 
the  muscular  fibres  is  so  great  and  the  muscle  is  drawn 
so  far  beyond  its  place  that  it  cannot  be  got  down,  and 
the  trouble  is  practically  hopeless  of  remedy  except  by 
position  and  bandaging  and  time. 

Tendons  rupture  occasionally,  but  not  very  often. 
The  most  familiar  mode  of  rupture  is  when  the  patient 
gets  caught  by  the  fingers  ;  generally  children,  boys. 
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getting  caught  on  a  fence  or  pickets,  and  having  the 
finger  caught,  are  temporarily  suspended  by  the  fourth 
or  third  finger.  That  tears  the  muscle  in  the  forearm, 
and  out  comes  the  tendon  and  muscle,  the  whole  thing 
sometimes  many  inches  in  length,  from  the  lacerated 
wound  on  the  finger.  These  long  tears  of  the  muscles, 
of  which  there  are  a  number  of  instances  in  the 
museum,  are  irremediable,  of  course.  There  is  nothing 
to  do  but  to  extract  and  cleause  the  part,  and  try  to 
make  it  heal  antiseptically,  having  forever  lost  the  use 
of  that  particular  tendon.     Repair  is  impossible. 

Tendons  slip  out  of  place  sometimes  ;  slip  off  from 
attachments  about  the  ankle,  the  peronei  especially  ; 
and  also  occasionally,  it  is  said,  the  long  head  of  the 
biceps.  This,  however,  is  difficult  to  prove  anatomi- 
cally when  it  occurs ;  and  it  is  perhaps  not  worth 
while  to  waste  much  time  over  it,  as  its  existence 
even  has  been  doubted.  But  the  peronei  about  the 
ankle,  and  occasionally  one  of  the  ham-strings,  slip 
out  of  place  and  have  to  be  treated  by  bandage  and 
apparatus  to  hold  them  in  place. 

The  Bursce  are  developed  outside  of  the  joints  as  a 
rule,  little  synovial  sacs  intended  to  relieve  friction  ; 
and,  as  you  know,  they  become  developed  by  the  use 
and  friction  of  the  part,  in  so  much  that  certain  trades 
are  marked  by  peculiar  bursas.  The  miner  has  a  bursa 
over  the  olecranon  due  to  picking  with  his  elbow 
raised  so  much  against  side  walls.  The  bursa  over 
the  patella  is  the  common  one,  as  you  know,  which 
becomes  inflamed  and  aggravated  by  work  upon  the 
knees,  as  in  the  case  of  women  who  scrub  floors  ;  and 
also  largely  in  these  later  times,  when  hard-wood  floors 
are  used  so  much,  in  carpenters  who  work  planing  and 
polishing.  The  carpenter  has  what  used  to  be  called 
the  housemaid's  knee  by  this  development  of  the  bursa 
over  the  patella. 

The  only  point  we  have  to  speak  of  in  this  part  of 
the  subject,  in  regard  to  bursas,  is  their  injuries.  When 
they  are  wounded  they  give  exit  to  an  albuminous- 
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looking  fluid  like  the  synovial  sacs.  They,  of  course, 
should  be  treated  by  cleanliness  and  rest,  antiseptics, 
etc.,  until  they  can  heal. 

There  are  certain  ones,  however,  which,  when 
wounded,  are  extremely  dangerous.  For  instance, 
there  is  a  bursa  developed  about  the  semi-mem- 
branous tendon  at  the  back  of  the  popliteal  space. 
This  bursa  is  not  very  uncommon.  It  occasionally 
gets  wounded,  and  unless  treated  carefully,  entails 
serious  consequences,  because  it  very  frequently  com- 
municates with  the  synovial  sac  of  the  knee-joint; 
consequently  double  care  must  be  taken  to  wash  out 
all  dirt,  cleanse  and  bandage  it,  and  employ  rest  a  good 
while,  to  avoid  ill  consequences. 

The  other  class  of  bursas  which  sometimes  get  in- 
jured, and  sometimes  are  operated  on  surgically,  are 
what  are  called  ganglia,  an  improper  name ;  they  are 
also  called,  sometimes,  weeping  sinew.  They  form 
as  little  synovial  sacs  on  the  sheaths  of  the  tendons  at 
the  wrist,  especially  on  the  extensors,  sometimes  on 
the  flexors. 

It  is  of  the  last  importance  to  recognize  a  wounded 
joint  and  especially  any  synovial  sac.  The  joints 
most  frequently  injured  are  the  knee  and  elbow,  espec- 
ially the  knee.  The  synovial  sac  of  the  knee  is  very 
large,  extending  far  up  above  the  patella.  The  punct- 
ured wound  driven  in  above  the  patella  is  sure  to 
injure  it,  and  that  is  the  favorite  location  for  wound  of 
the  knee-joint.  It  may  be  a  minute  puncture.  Noth- 
ing may  attract  attention  to  it  unless  we  observe  care- 
fully, and  then  we  shall  see  a  little  clear,  white,  opaque, 
albuminous-looking  fluid  is  coming  out,  not  like  blood, 
not  like  anything  else.  This  is  synovial  fluid,  and 
indicates  puncture  of  the  synovial  sac  ;  and  it  is  ex- 
tremely dangerous  unless  treated  antiseptically,  and 
by  rest,  inasmuch  as  destructive  synovitis  is  likely  to 
come  on,  if  any  dirt  gets  into  the  sac. 
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XVII. 

FOREIGN    SUBSTANCES    IN    THE    THROAT. 

Where  do  they  go  ?  Most  likely  to  go  into  the  ali- 
mentary canal.  Occasionally  they  pass  into  the  trachea. 
What  different  symptoms  do  they  produce  according 
to  where  they  happen  to  lodge  ?  In  other  words, 
what  is  the  differentiated  diagnosis  between  a  suspicion 
of  a  foreign  substance  in  the  oesophagus  or  in  the 
trachea  ? 

If  in  the  oesophagus,  we  naturally  have  great  diffi- 
culty and  reluctance  in  swallowing.  Moreover,  there 
is  rapid  increase  in  the  secretion  of  all  the  fluids  which 
assist  in  mastication  and  digestion  in  the  mouth  — 
great  flow  of  saliva  and  mucus,  that  is  quite  common. 
These  effects  are  not  produced  if  the  foreign  substance 
has  gone  into  the  air-passages.  If  in  the  air-passages, 
there  is  no  difficulty  in  swallowing.  There  is  not  an 
increase  in  salivation.  If  the  foreign  substance  is  in 
the  oesophagus,  it  catches  on  one  side  or  the  other. 
The  patient  always  inclines  the  head  sideways  and  for- 
wards to  relieve  the  tension  of  the  oesophagus ;  so  that 
the  characteristic  position  is  a  little  like  that  of  wry 
neck,  where  a  foreign  substance  is  in  the  oesophagus. 
Stabbing  pain  on  swallowing,  reluctance  to  swallow, 
soon  followed  by  inability  to  swallow ;  if  inability  to 
swallow,  the  saliva  constantly  druling  —  that  comes 
next  in  the  stage.  Soon  after  that,  oedema  of  the 
throat,  outside,  under  the  skin;  noticeable  swelling 
and  puffiness  around  the  site  of  the  foreign  body.  Pe- 
culiar position  of  carrying  the  head,  salivation,  inabil- 
ity to  swallow  and  oedema  —  these  seem  to  be  the 
most  marked  symptoms  when  a  foreign  substance  is  in 
the  oesophagus. 
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Now,  on  the  other  hand,  if  it  has  gone  into  the  tra- 
chea, at  tirst  it  produces  intense  symptoms  of  spasmodic 
croup.  The  foreign  substance  rides  up  and  down  be- 
neath the  vocal  cords  with  each  inspiration  and  expi- 
ration, strikes  against  the  bottom  of  the  glottis ;  pro- 
duces irritation,  spasmodic  closure ;  and  hence  we  have 
all  the  phenomena  of  spasmodic  croup.  The  child  ap- 
pears to  be  suffocating.  That  passes  off  in  a  little 
while.  The  foreign  substance  drops  to  the  bifurcation 
of  the  trachea,  usually,  and  rests  there  ;  and  beyond  a 
sibilant,  uneasy  sort  of  breathing,  there  is  not  much 
indication  of  its  presence.  The  characteristic  position 
of  the  patient  is  rather  upright  and  backwards,  as  they 
hold  the  head  in  croup,  so  as  to  lengthen  the  trachea, 
and  give  the  best  access  of  air.  If  there  is  any  char- 
acteristic position,  it  is  rather  with  the  neck  extended. 
There  is  no  difficulty  in  swallowing  ;  no  salivation.  If 
the  foreign  body  remains,  speedily  bronchial  secretion 
is  excited,  and  necessity  to  expectorate  comes  on. 
That  requires  cough.  Cough  dislodges  the  foreign 
substance,  drives  it  up  and  down  against  the  vocal 
cords.  There  is  then  a  repetition  of  the  paroxysm  of 
croup,  which  subsides  again.  I  was  once  called  to  a 
case  where  a  foreign  substance  was  really  the  cause  of 
the  trouble,  but  the  child  was  supposed  to  have  the 
laryngeal  stridor  of  spasmodic  croup  and  nothing  else, 
for  several  days  and  nights.  Next  positive  bronchitis 
comes  on  ;  sometimes  broncho-pneumonia.  The  child 
grows  quite  sick  ;  goes  through  an  attack  of  slight 
pulmonary  inflammation,  and  then  there  is  left  chronic 
bronchitis,  with  frequent  attacks  of  cough  ;  every  at- 
tack of  cough  bringing  on  an  attack  of  spasm  of  the 
glottis.  We  have,  then,  if  a  foreign  body  has  been 
some  time  in  the  trachea,  the  symptoms  of  chronic 
bronchitis  added  to  those  of  spasm  of  the  glottis ;  and 
the  whole  phenomena  are  somewhat  like  those  of 
whooping-cough,  for  which  they  may  be  mistaken  un- 
less a  careful  observation  is  made.  Fortunately,  the 
child,  if  old   enough,  almost  always  says  that  it  has 
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swallowed  something ;  or  if  not  old  enough,  the  ma- 
jority of  them  are  watched  and  seen  to  swallow  some- 
thing. 

Once  in  a  while  one  sees  a  case  where  the  symptoms 
are  mixed,  and  where  it  is  hard  to  say  where  the 
foreign  body  has  lodged.  Subsequently,  however,  af- 
ter operating  and  extracting  the  foreign  body  its  posi- 
tion explains  why  its  phenomena  were  so  varied. 
When  the  foreign  substance  happens  to  get  caught  in 
the  gullet,  just  behind  the  arytenoid  cartilages,  it  pro- 
vokes the  fibres  of  the  pneumogastric,  and  brings  on 
spasmodic  symptoms  and  difficulty  of  breathing;  but 
it  very  rarely  catches  there.  If  you  see  a  bi-vertical 
section  made  of  the  head  and  alimentary  canal,  you 
will  find  that  the  pharynx  is  a  funnel-shaped  cavity 
tapering  to  a  point  near  the  oesophagus.  This  point 
is  just  behind  the  cricoid  cartilages  ;  and  at  this  point 
the  constrictor  fibres  cease  and  the  circular  fibres  be- 
gin. At  this  point  there  is  a  sort  of  purse-like  con- 
striction ;  and  that  forms  a  little  ledge  ;  and  it  is  on 
that  ledge  that  the  foreign  substance,  if  swallowed  into 
the  alimentary  canal,  almost  inevitably  catches  ;  con- 
sequently, if  the  foreign  substance  has  got  into  the 
throat,  passed  beyond  the  voluntary  control  of  the 
palatine  arches  and  cannot  pass  down,  in  nine  cases 
out  of  ten  it  will  lodge  on  this  little  ledge,  just  oppo- 
site the  cricoid  cartilage,  and  preferably  on  the  left 
side,  because  the  oesophagus  inclines  to  the  left  in  its 
passage  down  into  the  thorax.  In  this  particular  case 
I  spoke  of,  the  foreign  substance  did  not  go  so  far; 
and  irritating  the  back  of  the  larynx  and  arytenoid 
cartilages  produced  the  symptoms  of  difficulty  of  swal- 
lowing and  difficulty  of  breathing  ;  but  ordinarily  the 
substance  that  is  lodged  at  the  commencement  of  the 
oesophagus  produces  only  the  symptom  of  difficulty  of 
swallowing. 

There  is  another  class  of  cases  in  which  not  only  dif- 
ficulty of  breathing  is  produced  by  a  foreign  body  in 
the  air-passages  or  in  the   oesophagus,  but  even  suffo- 
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cation  and  death.  Such  is  the  case  in  which  a  bolus 
of  soft  food  is  swallowed  hastily,  drops  through  the 
pharynx,  lodges  on  this  ledge,  and  there  is  too  big  to 
pass,  and  necessarily  compresses  the  back  of  the  tra- 
chea. The  back  of  the  trachea  is  devoid  of  cartilage. 
It  is  quite  conceivable  that  a  foreign  body  may  com- 
press there  and  produce  death  by  suffocation.  This  is 
the  ordinary  way  in  which  deaths  are  occasionally  re- 
ported as  occurring  while  the  patient  is  eating.  The 
patient  is  eating  carelessly  some  large  mouthful  of  soft 
substance  ;  jumps  up  ;  throws  up  the  hands  ;  falls  to  the 
floor;  turns  blue  ;  ceases  to  breathe,  and  dies.  It  is 
due  to  a  bolus  lodged,  not  in  the  trachea,  but  in  the 
oesophagus,  and  pressing  in  on  the  back  of  the  trachea. 
If  assistance  can  be  efficiently  rendered  at  the  moment, 
and  a  probang  were  at  hand,  so  that  the  substance 
could  be  pushed  down  a  little  further,  it  would  drop 
lower  down  into  the  oesophagus,  and  the  patient  would 
be  saved. 

The  cases  where  foreign  substances  are  inhaled,  so 
to  speak,  into  the  air-passages,  and  are  large  enough 
to  produce  death  by  suffocation  must  be  excessively 
rare,  if  they  exist.  In  proof  of  that  is  the  fact  that  so 
many  foreign  substances  have  been  extracted  from  the 
trachea  which  have  not  caused  death  at  the  time  of 
their  first  being  drawn  in ;  notably  coins  as  large  as 
the  English  sovereign,  copper  pieces  and  silver  pieces 
have  been  carried  into  the  trachea,  producing  spasm, 
but  not  immediate  death. 

So  much  for  the  essentials  of  diagnosis. 

Now,  in  order  to  complete  this  part  of  the  subject, 
we  will  follow  up  a  substance  supposed  to  have  gone 
into  the  oesophagus,  before  taking  the  other  class  which 
have  gone  into  the  trachea.  Most  of  them  go  down. 
A  few  of  them  lodge  temporarily ;  and  then  after  a 
few  efforts,  by  swallowing  a  bolus  of  bread  or  drink- 
ing a  draught  of  water,  are  swallowed. 

Still  another  class  are  vomited  up.  The  patient 
passes  the  finger  down  the  throat  and  the  tickling  pro- 
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duces  nausea,  regurgitant  action  of  the  oesophagus 
comes  on.  The  foreign  substance  is  thrown  up  with 
the  vomitus  and  the  patient  relieved.  A  considerable 
percentage  of  substances  swallowed  never  get  as  far 
as  the  back  of  the  cricoid  cartilage,  but  lodge  in  the 
pharynx.  Those  are  generally  extracted  through  the 
mouth ;  many  of  them  by  the  finger  of  the  surgeon  or 
physician  when  he  arrives.  The  best  way  is  to  put  a 
wedge  between  the  teeth  :  put  the  finger  in  as  far  as 
possible  to  sweep  around  ;  and  in  very  many  cases 
bones,  or  fragments  of  meat  containing  bones  in  them, 
foreign  substances  like  pins,,  hair-pins,  shawl-pins  put 
in  the  mouth  by  children,  are  readily  detected,  if  they 
have  not  gone  far  beyond  the  palatine  arch ;  and  can 
generally  be  brought  out  by  the  finger,  or  reached  by 
the  finger,  and  extracted  by  the  other  hand  with  for- 
ceps. A  large  class  of  substances  go  into  the  oesoph- 
agus, lodge  temporarily,  but  pass  down  and  disappear 
from  view;  yet  they  give  the  patient  the  sensation 
and  the  belief  that  they  are  still  in  the  oesophagus. 
That  is  the  hysterical  class  of  cases.  They  are  more 
numerous,  I  think,  than  the  real  class  of  cases.  Such 
a  patient  will  come  in  and  say  he  is  quite  sure  he 
has  a  bone  in  the  throat ;  that  he  got  it  in  two  to  four 
days  before,  perhaps ;  and  he  is  quite  sure  it  is  still 
there.  You  are  quite  sure  that  it  is  not  there  by  the 
mildness  of  the  symptoms  ;  for  no  human  being  can 
tolerate  a  sharp  substance  in  the  oesophagus  three  days 
without  producing  intense  local  and  constitutional 
symptoms.  In  such  cases  as  these  it  is  better,  usually, 
to  pass  the  bristle  probang  down  gently,  and  then 
withdraw  it.  You  find  nothing.  The  moral  effect  is 
marked  ;  and  it  needs  only  the  effort  of  faith  on  their 
part  to  get  them  well. 

Foreign  substances  which  really  lodge  at  the  top  of 
the  oesophagus  and  do  not  become  dislodged  either  up- 
wards or  downwards  are  then  not  very  numerous ;  and 
when  they  are  there  they  produce  such  a  marked  series 
of  phenomena  that  there  can  be  no  mistake  as  to  their 
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presence.  If  then  the  patient  with  a  history  of  hav- 
ing swallowed  something  he  thinks  has  not  passed, 
after  two  or  three  days  presents  the  characteristic 
attitude,  total  inability  to  swallow,  druliug  of  saliva 
and  especially  commencing  cedema  of  the  neck,  we 
feel  that  something  must  be  done,  at  once,  to  relieve 
him. 

Let  us  consider  for  a  moment  what  takes  place  if 
they  are  not  relieved.  Numerous  clinical  histories 
have  been  collected,  and  quite  a  large  series  of  experi- 
ments made  on  dogs,  by  inserting  foreign  substances 
into  the  throat  and  leaving  them.  These  experiments 
have  shown  that  the  foreign  substance  which  remains 
beyond  the  third  day  almost  always,  if  it  remains  un- 
moved, provokes  abscess  and  eventual  perforation  of 
the  wall  of  the  oesophagus,  and  the  various  consequences 
that  may  follow ;  and  a  pericesophageal  abscess  may 
be  behind  the  oesophagus,  may  be  at  the  sides,  may 
be  in  front.  You  will  remember  from  the  arrange- 
ment of  the  cervical  fascia  and  the  looseness  of  the 
tissues  on  which  the  pharynx,  larynx  and  trachea  glide 
in  the  action  of  swallowing,  that  there  is  really  no 
barrier  stretched  across  between  the  mediastina  and 
the  spaces  of  the  neck ;  and  if  an  abscess  forms,  there 
is  nothing  to  prevent  its  gravitating  down  into  the 
thorax  and  eventually  penetrating  the  pleura;  some- 
times perforating  the  large  vessels,  and  leading  to 
death  from  haemorrhage ;  frequently  penetrating  the 
air-passages  and  causing  death  by  suffocation  ;  and,  in 
some  rare  cases,  where  the  patient  lives  long  enough, 
and  the  abscess  forms  behind  the  oesophagus,  leading 
to  denudation  of  the  tissues  over  the  bodies  of  the 
vertebrae,  and  positive  caries  of  the  spine  itself.  -Usu- 
ally, however,  where  the  foreign  substance  remains 
long  enough  to  provoke  abscess,  the  case  goes  on  to  a 
fatal  termination  in  the  course  of  a  week,  or  ten  days  ; 
and  autopsies  have  proved  that  such  is  the  usual  re- 
sult, and  such  the  destination  of  the  foreign  bodies. 
A  foreign  substance  left  in,  means  abscess  ;  sometimes 
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coming  on  in  three  or  four  days  ;  and  death  taking 
place  in  one  or  two  weeks,  in  the  majority  of  patients. 

What  then  shall  be  done  ?  Extraction  through  the 
natural  passages,  through  the  mouth,  is  of  course  the 
first  and  most  natural  idea  which  would  occur  to  one, 
and  it  has  often  been  practised  with  entire  success. 
Loops,  snares,  forceps  and  various  devices  are  used  to 
slip  down  into  the  oesophagus  and  to  catch  the  foreign 
body  and  bring  it  up.  The  snares  and  nets  have  often 
brought  up  coin ;  the  loops  and  forceps  have  often 
brought  up  substances  like  bone  or  pins.  Great  care 
and  gentleness  of  course  have  to  be  used  in  manipulat- 
ing and  in  extracting ;  for  otherwise  we  shall  push 
the  edge  or  point  of  the  foreign  substance,  if  it  happens 
to  be  sharp,  through  the  walls  of  the  oesophagus,  and 
make  that  perforation  which  we  dread.  It  is  quite 
possible,  also,  to  make  a  retropharyngeal  abscess  and 
perforation  by  the  rough  use  of  even  a  simple  probang. 
80  that  in  that  class  of  substances  which  we  judge  it 
is  safe  to  push  down  into  the  stomach,  where  there  is 
a  bolus  of  soft  food  or  some  vegetable  substance,  some- 
thing not  sharp  and  hard,  or  even  a  coin,  such  sub- 
stances as  that,  we  may  push  down  by  a  probang  with 
a  sponge  on  the  end;  but  we  must  use  care  and  gen- 
tleness especially  in  tiaat  point  behind  the  arytenoid 
cartilages  where  the  pharynx  first  enters  the  oesophagus 
and  lies  like  the  finger  of  a  glove;  we  must  be  espe- 
cially careful  there,  or  we  may  perforate  the  back  of 
the  alimentary  canal,  and  lead  to  the  retropharyngeal 
abscess,  which  would  not  have  been  caused  by  the 
foreign  substance.  One  or  two  instances  of  death  have 
occurred  in  that  way.  Pushing  down  or  extracting 
through  the  natural  passages  is  to  be  attempted,  if  the 
substance  has  not  been  there  too  long ;  but  if  the  sub- 
stance has  lodged  there  as  long  as  the  third  day,  and 
oedema  of  the  throat  and  threatening  abscess  is  already 
imminent;  it  is  questionable  whether  other  methods 
had  not  better  be  used. 

A  few  years  ago    there  was  revived  and    brought 
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back  from  India  an  instrument  which  has  been  of  the 
greatest  assistance  in  extracting  foreign  bodies,  called 
the  bristle  probang  ;  it  has  a  little  collar  of  bristles 
attached  to  an  ordinary  probang  sliding  in  an  elastic 
catheter ;  when  you  pull  out  the  probang,  it  forms  a 
circle  of  bristles,  and  sweeps  the  oesophagus,  and  fre- 
quently brings  out  the  foreign  substance.  Care  must 
be  taken  to  see  that  the  bristles  are  all  perfect;  that 
their  rounded  ends  are  turned  in.  All  parts  of  the 
instrument  must  be  thoroughly  examined  and  felt,  at 
first,  for  fear  that  something  may  break  off  in  the 
oesophagus  in  the  struggle  of  the  patient,  while  with- 
drawing the  instrument.  It  is  passed  down  gently 
until  you  are  sure  that  it  is  near  the  cardiac  orifice  of 
the  stomach ;  then  unfold  the  little  bristles,  and  with- 
draw slowly  and  gradually  ;  and  in  very  many  cases 
the  foreign  substance  is  brought  out  entangled  in  the 
bristles.  Blood  almost  always  follows,  whether  the 
foreign  substance  is  brought  up  or  not.  There  is  a 
little  scraping  of  the  mucous  membrane  which  makes 
it  bleed.  The  patient  is  sore  for  a  few  days  after- 
wards, whether  a  foreign  substance  is  there  or  not ; 
but  that  soreness  soon  passes  off.  Carefully  used  it  is 
a  harmless  instrument;  and  it  is  so  reliable,  that  it  has 
probably  diminished  the  chances  of  any  one's  doing  an 
operation  for  a  foreign  body  in  the  oesophagus,  very 
much. 

A  substance  may  go  into  the  throat  of  such  a  nature 
that  you  do  not  dare  to  push  it  down  ;  and  having 
been  there  so  long  that  there  is  oedema  and  fever  and 
other  evidences  of  commencing  infiltration,  you  do  not 
feel  it  is  safe  to  manipulate ;  what  is  left  to  do  in 
order  to  save  the  patient's  life  ?  Obviously  to  try  to 
remove  it  by  external  incision  in  the  neck.  This  course 
would  seem  to  be  so  plain,  that  it  is  quite  surprising 
that  although  it  was  done  early  in  the  eighteenth  cen- 
tury, it  fell  totally  into  disuse,  and  it  was  not  until 
about  1842  or  1843  that  it  was  revived  again  ;  and  then 
with  timidity;  and  not  until  about  1868,  that  it  was 
done  with  frequency. 
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Up  to  1868  I  could  collect  only  twenty  cases ;  but 
at  the  present  time  I  can  find  one  hundred  and  fifty- 
nine  ;  so  that  in  the  last  twenty  years  one  hundred 
and  thirty  operations  have  been  done  ;  and  previous  to 
the  last  twenty  years,  twenty  operations  had  been 
done.  This  shows  the  immense  progress  the  operation 
of  oesophagotomy  has  made  since  it  was  found  that  it 
could  be  done  safely.  What  was  the  bugbear  in  the 
way  ?  People  were  doing  quite  as  dangerous  opera- 
tions about  the  throat  long  ago.  The  older  surgeons 
back  to  the  time  of  Velpeau  and  the  elder  Dr.  Warren 
did  the  most  terrible  operations  with  safety,  and  with- 
out ether.  The  reason  was  the  belief  that,  if  the 
oesophagus  was  opened,  it  would  never  heal  ;  and  that 
a  fistula  would  be  established  which  would  forever 
render  the  life  of  the  patient  miserable  ;  that  fluids  of 
all  kinds  would  be  constantly  regurgitating  through 
the  wound  in  the  throat,  that  an  oesophageal  fistula 
would  be  a  permanent  thing ;  and  that,  if  the  oesopha- 
gus was  opened  by  the  passage  of  nutriment  and  the 
movements  of  deglutition,  healing  would  never  be 
brought  about.  It  was  then  the  fear  of  a  fistula,  more 
than  anything  else,  that  interfered  with  the  progress 
of  the  operation.  Now,  however,  we  know  that  that 
fear  is  groundless ;  and  experience  has  demonstrated 
that  wounds  there  will  heal,  and  without  sewing  also ; 
will  fall  together  and  heal  by  granulation,  without 
sewing,  perhaps  faster  than  when  they  are  sewed  u,p ; 
and  a  good  many  operators,  of  whom  I  am  one,  prefer 
to  do  the  operation  without  sewing ;  and  it  heals  ex- 
actly as  well.  So,  also,  in  a  number  of  cases  in  which 
I  have  opened  the  pharynx,  and  made  large  openings 
into  the  throat  about  the  region  of  the  tonsils,  the 
back  of  the  pharynx  and  the  arches  of  the  palate,  for 
various  purposes,  in  no  case  has  there  remained  a 
fistula ;  in  no  case  have  they  been  sewed  up ;  and  in 
many  cases  there  has  been  no  leak  of  food  from  the 
first  moment  after  the  operation  was  done ;  the  action 
of  the  muscles  of  the  pharynx  closing  the  orifice.     In 
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the  oesophageal  cases  I  have  had  healing  take  place, 
always,  in  about  two  or  three  weeks,  and  never  longer 
than  four  weeks.  You  need  not  imagine  if  you 
happen  to  incise  to  remove  a  foreign  body  that  you 
will  not  have  a  temporary  fistula,  for  you  will.  If 
you  open  the  passage  as  low  down  as  this,  the  first 
efforts  at  deglutition  will  be  followed  by  the  spouting 
out  of  large  quantities  of  fluid  through  the  opening. 
Gradually,  as  the  patient  goes  on  day  after  day,  the 
quantity  grows  less  and  less  ;  and  from  being  a  stream 
it  becomes  drops,  and  presently  ceases  altogether. 

The  fear  of  a  fistula  being  dismissed,  there  is  really 
nothing  which  should  render  the  operation  for  extrac- 
tion of  foreign  substances  through  the  oesophagus  any 
more  difficult  or  dangerous  than  the  ordinary  operations 
of  surgery.  1  say  any  more  dangerous,  with  good  proof, 
because  in  the  cases  I  collected  myself,  a  good  while 
ago,  the  mortality  of  operated  cases  was  just  about  25 
per  cent. ;  and  in  the  table  which  I  have  just  taken 
from  Dr.  Ashurst,  where  there  are  159  cases,  there 
are  24  deaths,  or  scarcely  one-sixth ;  so  that  it  may 
be  safely  said  that  in  the  cases  of  foreign  substances, 
where  it  is  necessary  to  operate,  three-fourths  get  well, 
and  one-fourth,  at  the  most,  die.  On  the  other  hand, 
if  let  alone,  it  is  almost  sure  that  100  per  cent,  will 
perish.  Moreover  in  the  twenty  cases  I  collected  it  is 
instructive  to  know,  that  the  four  or  five  which  ter- 
minated fatally  after  operation,  had  been  deferred 
until  abscess  had  already  formed,  and  secondary  ab- 
sorptions, as  proved  by  the  autopsies,  had  taken  place. 
As  in  the  case  of  strangulated  hernia,  after  fair  attempts 
have  been  made  to  remove  the  foreign  body  by  the 
natural  passages,  the  sooner  such  an  operation  is  done 
the  safer  for  the  patient;  and  the  quicker  the  healing. 

The  operation  is  done  by  an  incision  similar  to  that 
for  tying  the  carotid  artery  ;  and  the  sheath  of  the 
vessels  is  found  but  not  opened  ;  the  edge  of  the  sterno- 
mastoid,  of  course,  is  found,  and  then  the  vessels  in 
their  sheath,  with  the  pneumogastric ;  —  the   sterno- 
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mastoid  is  drawu  outward  ;  and  the  larynx,  myolohyoid 
muscle  and  the  long  muscles  attached  to  the  larynx 
are  drawn  inwards  ;  and  gradually  we  pick  our  way 
down  to  the  oesophagus.  There  is  a  place  left  by 
nature,  near  the  cricoid  cartilage,  through  which  we 
may  pick  our  way  down  until  we  may  go  to  the  pre- 
vertebral fascia,  if  we  wish.  The  superior  and  inferior 
thyroid  arteries  and  superior  laryngeal  nerve,  and  the 
recurrent  or  inferior  laryngeal  nerve,  are  the  things 
to  be  looked  out  for.  The  Urst  three  are  easy  to  look 
out  for  ;  the  other  is  not.  It  is  important  not  to  wound 
the  recurrent  laryngeal  nerve.  It  controls  the  sensi- 
bility of  the  larynx  ;  and  any  impairment  of  its  fibres 
is  a  certain  injury  to  the  vocal  cords.  If  we  avoid 
that  wall  of  the  oesophagus  which  lies  near  the  trachea, 
we  shall  not  wound  the  nerve ;  hence  the  incision 
should  be  made  on  the  postero-lateral  part  of  the  oesoph- 
agus ;  that  is,  on  the  side,  towards  the  rear  of  the 
oesophagus,  and  towards  the  vertebral  column.  It  is 
very  easy  to  get  down  there  ;  then  you  put  in  the  fin- 
ger and  see  if  you  feel  any  foreign  substance  through 
the  walls  of  the  oesophagus.  Usually  you  cannot. 
Then  you  find  the  only  difficulty  of  the  operation,  and 
that  is  to  open  the  oesophagus.  The  oesophagus  is  like 
the  collapsed  finger  of  a  glove  ;  lies  in  between  the 
trachea  and  the  vertebral  column ;  nothing  to  stretch 
it.  You  are  forced  to  introduce  something  as  a  guide. 
You  pass  a  long  catheter  or  stomach-tube  into  the 
mouth  ;  into  the  pharynx  and  down  past  the  point  of 
incision.  That  brings  the  oesophagus  up  into  view. 
You  can  then  cut  upon  the  posterior  surface,  upon  the 
catheter,  and  make  an  opening,  and  then  withdraw  the 
catheter  and  enlarge  the  opening  at  your  pleasure,  and 
hold  the  sides  open,  and  search  for  the  foreign  body. 
Sometimes  it  is  opposite  ;  sometimes  below  ;  sometimes 
above.  It  is  extracted.  There  is  no  haemorrhage. 
That  is  all,  I  think.  There  is  nothing  more  to  do,  ex- 
cept that  I  should  advise  that  the  patient  have  ab- 
solutely nothing  to   eat  for  twenty-four  hours  ;  not  a 
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drop  of  any  liquid  or  food.  Thirst  may  be  allayed  by 
watery  enemata  thrown  into  the  rectum  ;  by  allowing 
the  patient  to  bathe  his  face  and  hands  and  wrists, 
which  is  a  great  comfort  when  feverish  ;  and  nothing 
should  be  given  for  the  first  twenty-four  hours.  Sub- 
sequently to  that  I  have  been  in  the  habit  of  letting 
the  patient  swallow  such  liquids  as  were  simple  and 
homogenous  ;  first  water,  and  then  milk  ;  or,  if  they 
wish  it,  strained  beef-tea  or  broth.  Iced  milk  is  very 
grateful  to  the  patient.  The  patient  will  sit  up  in  bed 
and  drink  with  perfect  freedom  and  ease  ;  get  about 
one-third  of  the  milk  into  the  stomach,  and  the  rest 
will  pour  out  through  the  wound  in  a  perfect  jet.  Why 
not  give  the  nutriment  the  first  twenty-four  hours  ? 
To  give  the  parts  time  to  glue  together  a  little,  so  that 
the  fluids  may  not  trickle  down  between  the  layers  of 
the  tissues  and  give  rise  to  deep  cervical  abscess.  Why 
not  feed  the  patient  with  the  stomach-tube  instead  of 
allowing  anything  to  pass  out  through  the  wound  ? 
You  may  do  so,  if  you  wish.  I  have  not  thought  it 
necessary.  You  must  be  aware,  if  you  are  going  to 
feed  the  patient  with  the  stomach-tube,  that  the  tube 
has  got  to  be  passed  below  the  level  of  the  wound. 
Now  this  requires  the  stomach-tube  to  be  passed  a  good 
ways.  It  requires  you  to  steer  it  by  the  edges  of  the 
wound  without  irritating  or  making  the  parts  bleed  ; 
and  that  has  to  be  done  three  or  four  times  in  the 
twenty-four  hours.  I  think  this  would  interfere  with 
the  healing  of  the  wound  more  than  letting  it  alone. 
Some  operators  do  one  way,  and  some  the  other. 

The  essential  thing  is  to  make  the  diagnosis  ;  do  not 
wait  too  long.  Get  down  to  the  oesophagus ;  stretch 
it,  and  cut  in  on  the  posterior  side  ;  extract  the  foreign 
substance  ;  and,  if  the  case  has  not  been  suffering  too 
long,  it  will  recover,  almost  certainly ;  at  any  rate,  in 
three-fourths  of  the  cases.  The  tolerance  of  nature  in 
healing  these  cases  is  very  remarkable.  That  was  well 
instanced  in  a  case  of  mine,  which  I  always  mention 
because  it  was  very  remarkable.     The  patient  was  a 
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very  stupid,  drunken  fellow,  who,  the  first  time,  got  a 
pin  in  the  throat,  and  I  did  the  operation  ;  opened  the 
oesophagus ;  removed  the  pin  ;  kept  him  in  the  hospi- 
tal three  or  four  weeks,  until  he  ceased  to  discharge 
any  fluid  through  the  sinus  ;  and  until  the  cut  was  a 
mere  little  line  of  granulations,  almost  healed  ;  then  I 
let  him  go  home.  He  promptly  improved  the  oppor- 
tunity to  get  drunk  again  ;  and  then  tried  to  eat  some 
rough  meat  with  bones  in  it ;  and  got  a  piece  of  it  in 
his  oesophagus,  but  coughed  it  out.  It  did  not  lodge 
there  and  he  did  not  require  any  other  operation.  By 
this  occurrence  he  burst  open  the  whole  wound,  and 
came  into  the  hospital  with  a  fistula  thoroughly  estab- 
lished. It  looked  discouraging  with  regard  to  healing; 
but  after  a  month  or  six  weeks  it  closed  entirely.  That 
shows  the  power  of  healing,  contrary  to  the  old  idea 
that  it  was  not  safe  to  touch  these  cases  at  all. 

FOREIGN  BODIES  IN  THE  AIR-PASSAGES. 

The  symptoms  I  have  already  described.  They  may 
be  retained  there  a  long  while  without  killing  the  pa- 
tient ;  many  weeks  ;  sometimes  several  months.  Some 
substances,  which  are  apparently  innocuous  when  they 
are  drawn  into  the  trachea,  afterwards  change  in  a  way 
to  destroy  life.  It  is  very  curiously  the  case  with  the 
vegetables  like  beans  and  peas.  Beans  and  peas  are 
favorite  playthings  with  little  children.  They  are  apt 
to  get  them  into  the  nose,  or  mouth  ;  and  if  the  child 
has  a  bean  in  his  mouth  and  suddenly  his  attention  is 
distracted,  or  it  laughs  or  cries,  and  opens  the  mouth 
and  inhales,  the  bean  slips  down  past  the  guard  of  the 
epiglottis,  and  gets  into  the  trachea,  and  lodges  at  the 
crossing  of  the  bronchi ;  there  produces  the  usual 
phenomena,  but  is  not  enough  to  obstruct  respiration  ; 
but  after  twenty-four  hours  it  excites  secretion,  swells, 
and  leads  to  death  from  pneumonia,  or  atelectasis  of 
the  lung.  Bear  in  mind  that  foreign  substances  always 
obey  the  law  of  gravity  ;  and  that  any  substance  which 
has  a  large  end  and  a  small  end  will  go  down  large  end 
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first.  This  is  especially  true  of  shawl-pins.  The 
shawl-pin  is  an  even  pin  all  the  length,  with  a  wax  or 
glass  head.  When  coughed  up  and  down  the  point  is 
constantly  cutting  and  pricking  against  the  bottom  of 
the  larynx.  Such  a  pin  I  removed  from  the  trachea 
of  a  child  after  it  had  been  in  six  weeks.  This  child 
had  suffered  a  good  deal  from  chronic  bronchitis. 

The  symptoms  are  marked.  What  is  the  relief? 
The  old  remedy  was  to  hold  the  child  .up  by  its  legs, 
and  to  pound  on  its  back,  —  occasionally,  effectually. 
It  was  dangerous,  however.  The  child  is  held  upside- 
down,  screams  and  cries,  the  substance  drops  on  the 
glottis,  spasm  of  the  vocal  cords  is  produced.  Either 
it  relaxes  and  the  foreign  substance  comes  out,  or  the 
child  chokes  to  death  in  a  very  short  time.  The  better 
way  probably  is  not  to  attempt  such  a  thing  as  that, 
unless  the  means  for  doing  tracheotomy  are  already  at 
hand. 

Opening  the  trachea  is  the  only  way  to  get  at  the 
foreign  substance ;  and  in  this  condition  of  things  the 
child,  not  being  in  a  state  of  profound  dyspnoea  except 
occasionally,  it  is  perfectly  proper  and  easy  to  give  an 
anaesthetic  —  chloroform  or  ether.  The  child  narcotized  ; 
the  trachea  opened  in  the  usual  manner ;  the  sides  are 
held  open  with  hooks,  and  efforts  made  to  find  the 
foreign  body.  The  foreign  substance  is  sometimes 
thrown  out  in  the  gush  of  air  that  follows  the  opening 
of  the  trachea ;  and  the  substance  occasionally  is  lost. 
If  it  is  not  expelled,  it  comes  up  into  sight  and  disap- 
pears again.  This  cannot  be  the  case  with  a  substance 
which  is  impacted.  Take  a  bean  which  has  swelled. 
Symptoms  would  persist;  no  foreign  substance  would 
be  seen.  Nothing  would  appear.  Then  we  should 
search  the  trachea  with  delicate  curved  forceps  ;  and 
we  can  generally  make  out  whether  the  two  halves  of 
the  bronchi  are  clear  or  not.  This  failing,  the  next 
resource  is  to  leave  the  trachea  open  ;  but  not  to  put 
in  a  trachea-tube  which  would  interfere  with  the  ex- 
pulsion of  the  foreign  substance.    The  trachea  must  be 
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fastened  open ;  say,  put  a  stitch  opposite  on  each  side, 
with  two  elastics  attached,  and  fasten  about  the  neck 
of  the  child  ;  and  carefully  watch  in  order  that  nothing 
bad  takes  place;  because  you  will  remember  that  the 
child  can  breathe  with  its  trachea  held  open  in  that  way 
perfectly  well  as  long  as  it  keeps  the  head  straight  and 
lies  on  the  back ;  but  when  it  turns  on  the  side  every- 
thing shuts  ;  therefore  it  has  always  seemed  to  me  not 
so  philosophical  to  do  tracheotomy,  and  have  the  child 
treated  without  a  tube,  as  it  is  to  put  in  the  trachea- 
tube.  Excessive  care  in  nursing  must  be  had  after- 
wards to  prevent  the  child  from  turning  the  neck  to 
one  side,  and  suffocating.  For  these  foreign  substances 
you  may  sew  the  trachea  open,  and  have  the  child 
watched,  day  and  night.  Many  cases  have  occurred  in 
which  the  foreign  substance  has  been  expelled  during 
the  first  few  hours  after  this  has  been  done.  Finally 
the  foreign  substance  has  been  found  lying  on  the  pillow, 
where  it  had  been  expelled.  After  this,  what  ?  It 
may  be  safer  perhaps  to  leave  the  cut  in  the  trachea 
open,  or  perhaps  put  in  a  tube,  for  a  day  or  two,  until 
any  chance  of  oedema  of  the  glottis  has  gone  by ;  and 
then  the  wound  is  allowed  to  granulate  and  heal,  which 
it  always  does  with  readiness. 

The  operation  of  tracheotomy  itself.  There  is  no  need 
to  describe  it.  You  see  it  done.  You  probably  will  all 
have  an  opportunity  to  practise  it,  sooner  or  later.  The 
important  question  is,  what  are  the  symptoms  in  the  pa- 
tient ;  no  matter  what  the  disease  is,  what  are  the  symp- 
toms in  the  patient  which  make  you  think  now  is  the 
time  to  do  it  ?  We  all  know  it  is  safer  to  do  it  early 
than  late ;  that  prolonged  difficulty  of  inspiration  and 
expiration  ;  prolonged  croup ;  prolonged  spasm  of  the 
glottis,  lead  to  changes  in  the  air  cells  of  the  lung  which 
render  the  child  less  liable  to  recovery  after  tracheot- 
omy is  done,  if  done  late,  than  it  would  be  if  done 
early.  The  air  cells  get  distended  and  stretched,  pre- 
cisely as  they  do  in  the  case  of  the  man  who  is  con- 
stantly blowing  upon  wind  instruments ;  who  fills  his 
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chest  and  lets  the  air  out  slowly  through  the  holes  of 
the  wind  instrument  to  produce  certain  notes.  It  is 
well  known  that  pulmonary  emphysema  and  dilatation 
of  the  air  cells  is  a  common  affection  in  a  person  who 
spends  his  life  in  blowing  the  flute,  or  clarionet,  or 
cornet.  A  similar  condition  seems  to  be  produced, 
rapidly,  in  the  delicate  air  cells  of  the  young  child, 
after  they  have  been  having  this  forced  retention  of 
air  in  the  chest  from  imperfect  respiration  through  the 
chink  in  the  vocal  cords ;  hence  the  importance  of  do- 
ing tracheotomy  in  membranous  croup,  or  diphtheria, 
early,  rather  than  late. 

Now  there  are  certain  symptoms  of  what  we  call 
dyspnoea,  or  difficult  breathing,  that  come  on,  that  are 
very  significant.  I  would  not  call  your  attention  to 
those  which  are  so  marked  that  any  one  who  looks  at 
the  child  would  say  ''  it  is  suffocating  and  near  its 
death,"  when  its  nails  have  become  lead  color ;  when 
the  complexion  is  slate-colored  and  blue ;  when  the 
respirations  are  sighing  and  irregular  and  very  imper- 
perfect ;  and  when  the  child  is  in  a  state  of  stupor 
from  carbonization  of  the  blood ;  —  any  body  could 
recognize  that  condition,  and,  generally,  then  it  is  too 
late  to  do  any  good  at  all.  The  symptoms  which  are 
significant  are  these,  —  great  pallor  ;  pasty  look  of  the 
face  ;  constant  restlessness  ;  extension  of  the  head  and 
neck  backwards  to  lengthen  the  trachea ;  croupy 
breathing,  of  course;  retraction  in  the  space  over  the 
top  of  the  lungs,  behind  the  collar  bone  ;  still  more 
marked  retraction  at  the  epigastrium.  Uncover  such  a 
child  gently,  and  see  and  watch  his  breathing.  You 
will  find  the  intercostal  spaces  drawn  in  at  every  at- 
tempt to  inspire  ;  the  thorax  thrown  out  with  immense 
force ;  retraction  then  of  the  abdominal  muscles  ;  re- 
traction of  the  supraclavicular  spaces ;  throwing  back 
of  the  head ;  restlessness  ;  pallor ;  a  croupy  sound, 
are  the  most  prominent  signs.  When  this  class  of 
symptoms  are  persistent ;  after  a  little  watching,  if 
you  look  carefully  at  the  history  of  the  case  and  find 
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that  they  have  been  developing  slowly  a  few  days; 
that  the  voice  has  gradually  become  indistinct ;  that 
membrane  may  or  may  not  have  been  seen  on  the  ton- 
sils ;  that  all  the  symptoms  point  to  a  permanent  ob- 
struction in  the  larynx  from  some  cause ;  —  then  is 
the  time  to  do  tracheotomy,  or  intubation,  if  you  pre- 
fer that  method  of  operating. 
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XVIII. 

WOUNDS    OP    THE    FACE. 

Wounds  of  the  face  open  up  the  whole  subject  of 
plastic  surgery.  The  essential  point  is,  that  in  every 
operation,  the  skin  that  has  been  cut  and  torn  away 
should  be  replaced,  and  preserved,  if  possible  ;  for  a 
very  slight  scar  and  loss  of  substance  may  make  quite 
a  difference  in  the  facial  expression.  Thorough  clean- 
liness, careful  matching,  sewing  up  with  fine  thread 
and  fine  needles.  I  think  you  have  noticed  when  an 
amputation  stump,  or  breast,  which  has  been  excised, 
has  been  shown  as  a  fine  result  of  first  intention,  a 
fine  even  scar  which  finally  sank  away  into  a  white 
line,  but  on  either  side  of  it  a  long  row  of  very  con- 
spicuous stitch-holes  ;  and  they  are  slower  to  fade 
away,  dimple  the  skin,  and  draw  it  in,  making  more 
marked  scars.  This,  however,  in  the  breast  makes 
little  difference ;  but  on  the  face  it  makes  a  great  dif- 
ference; so  that  the  finest  sewing  must  be  done,  or 
the  buried  suture  used,  so  as  to  avoid  so  many  con- 
spicuous punctures. 

A  large  class  of  operations  used  to  be  done  to  repair 
the  nose,  when  it  was  lost.  I  think  surgeons  are  be- 
coming rather  more  discouraged  about  these  opera- 
tions, the  restoration  of  the  nose.  It  can  be  restored 
by  flaps  taken  in  various  directions  ;  but  to  restore  its 
shape  and  its  color  is  almost  impossible.  You  gener- 
ally have  a  flat,  deformed,  soft  nose,  with  a  very  pale 
color ;  and  it  is  scarcely  less  conspicuous  than  the  hole 
it  was  meant  to  cover ;  consequently,  unless  you  have 
to  operate  on  the  nose  for  the  extermination  of  active 
disease  going  on,  it  is  a  question  whether  it  is  not  bet- 
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ter  to  advise  the  patient  to  wear  a  mask  over  the  nose, 
than  to  do  a  plastic  operation  on  a  large  scale.  The 
papier-mache  noses  which  are  made  are  extremely 
good,  and  can  be  replaced  when  they  wear  out,  with- 
out much  expense. 

On  the  eyelids  and  lips  plastic  operations  are  of 
great  importance,  especially  to  avoid  extreme  drawing 
down  of  the  lower  lid  leading  to  constant  flow  of  tears 
over  the  cheek,  to  gradual  change  of  the  inner  surface 
of  the  lower  eyelid  from  its  long  exposure,  and  to  dan- 
ger of  ulceration  of  the  cornea  from  long  exposure  to 
the  air ;  so  that  every  resource  of  grafting  or  turning 
over  flaps  should  be  practised  about  the  lids  ;  also 
about  the  lips,  where  much  can  be  done. 

It  is  quite  a  common  thing  for  foreign  bodies  to  be 
put  in  the  nose  and  ears  by  children.  One  should  sus- 
pect in  the  case  of  a  child  who  is  supposed  to  have  a 
polypus  in  the  nose  that  he  has  instead  a  foreign  body. 
It  will  prove  to  be  a  foreign  body  in  a  large  percentage 
of  cases.  The  child  has  inserted  it  unseen ;  is  too 
young  or  afraid  to  tell  of  it.  It  remains  caught  on  the 
turbinate  bone,  produces  ozsena,  filthy  discharge,  and 
is  supposed  to  be  a  polypus.  I  say  this  to  impress  on 
you  the  importance  of  very  thorough  examination  be- 
fore any  operation  is  undertaken  in  the  child's  nose. 
The  foreign  body  once  found,  can  be  easily  extracted 
in  a  variety  of  ways  —  with  the  hook  or  snare  ;  or,  if 
necessary,  by  cutting  up  the  ala  of  the  nose  by  a  sim- 
ple incision  ;  turning  it  one  side ;  taking  out  the  for- 
eign substance  ;  the  subsequent  scar  is  almost  nothing. 

In  the  ear,  the  foreign  bodies  are  not  so  often  put 
in,  as  they  exist  in  the  form  of  some  living  creature ; 
either  a  little  bug  or  a  fly,  an  insect  of  some  sort. 
There  is  a  very  simple  expedient  to  relieve  the  distress 
which  these  insects  occasion  immediately,  which  is 
harmless;  and  that  is  to  pour  in,  or  inject  either  oil,  or 
melted  mutton-tallow,  and  allow  the  latter  to  set  in  the 
ear.  It  does  so  in  a  very  few  minutes.  The  insect  is 
imprisoned  and  killed,  and  can  be  syringed  out  and 
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extracted  at  leisure.  I  speak  of  this  as  preferable  to 
water  because  it  is  more  effectual.  You  will  hardly  re- 
alize the  intense  agony  and  almost  mania  inflicted  on  a 
person  by  the  presence  of  an  insect  in  the  ear  which  is 
free  to  buzz  on  the  drum.  The  torture  is  terrible ; 
and  speedy  inflammation  is  set  up,  unless  the  insect  is 
removed.  It  is  easier  to  destroy  the  insect  in  this 
simple  way  than  to  search  for  it  while  the  patient  is  in 
distress. 

SUICIDAL,     OR    HOMICIDAL     ATTEMPTS     TO     CUT    THE 
*    THROAT. 

The  person  who  attempts  to  cut  his  throat,  in  the 
majority  of  cases,  cuts  too  high  to  destroy  life.  A 
large  proportion  of  the  cuts  are  directly  beneath  the 
chin ;  and,  if  they  go  deep  enough,  open  the  floor  of 
the  mouth.  The  cut  is  directly  between  the  hyoid 
bone  and  the  chin  usually  ;  next  between  the  hyoid 
bone  and  the  top  of  the  larynx ;  and  next  opening  the 
trachea.  Homicides  occasionally  seize  the  victim  and 
cut  the  throat  so  thoroughly  that  a  simple  transverse 
cut  divides  also  the  vessels  ;  but  a  suicide  rarely  di- 
vides the  vessels ;  they  lie  so  deep,  descend  backward 
so  rapidly  as  they  go  down  the  neck  behind  the  ster- 
num, that  they  are  rarely  reached  by  the  ordinary 
transverse  cut. 

The  danger  of  the  ordinary  cut  throat  consists  in 
the  effect  it  is  going  to  have  upon  the  breathing,  and 
upon  the  chink  of  the  glottis,  either  by  hasmorrhage, 
or  by  suffocative  oedema.  All  cuts  above  or  through 
the  larynx,  above  the  level  of  the  chink  of  the  glottis, 
are  dangerous  in  the  consequences  they  may  bring  to 
the  glottis  itself.  The  vessels  cut  are  usually  small. 
The  nerves  which  are  reached  by  a  transverse  incision 
are  few  in  number,  and  only  terminal  branches ;  and 
were  it  not  for  the  chance  of  trouble  taking  place  in 
the  breathing  apparatus  subsequently,  the  injuries 
would  be  very  rarely  fatal. 

However,  the  person  sometimes  cuts  lower  down. 
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and  cuts  below  the  vocal  cords  ;  then  he  is  no  more  in 
danger  of  suffocation  than  in  the  operation  of  trache- 
otomy ;  and  the  cut  low  down  is  harmless  as  regards 
the  dangers  of  dying  of  dyspnoea. 

The  important  point  in  regard  to  cuts  high  up  is 
that  they  should  not  be  closely  sewed  up  without  al- 
lowing some  chance  for  drainage,  and  preventing  the 
chance  of  infiltration  into  the  larynx  and  the  glottis  : 
hence  to  sew  any  wound  in  the  throat,  which  has  pen- 
etrated deep  enough  to  open  the  air-passages,  is  not 
good  surgery.  The  parts  should  be  approximated 
without  stitching,  and  secured  by  a  bandage.  The 
wound  will  heal  by  second  intention,  and  do  very  well. 
Meanwhile,  we  have  entire  security  ;  for  if  the  wound 
is  not  sewed,  we  have  control  of  the  breathing  appa- 
ratus. 

There  are  other  cases  where  the  passages  have  been 
opened  above  the  vocal  cords ;  where  the  cuts  are 
very  deep ;  and  where  it  is  wiser  in  the  beginning  to 
do  tracheotomy,  and  let  the  patient  wear  a  trachea- 
tube,  rather  than  to  risk  anything  that  is  going  to  take 
place  from  injury  inflicted  on  the  larynx  and  vocal 
cords.  After  tracheotomy,  it  is  perfectly  proper  to 
draw  together  the  wounded  parts  ;  wire  together  the 
larynx,  and  try  to  make  the  wound  heal  by  first  inten- 
tion ;  but  you  must  be  sure,  as  regards  the  chance  of 
suffocation,  before  you  adopt  any  of  these  measures, 
Either  leave  the  wound  open,  or  do  tracheotomy  as  a 
preventive  measure.  A  few  of  these  patients  die  of 
shock ;  but  very  few.  Almost  all  the  suicides,  after 
the  commission  of  the  act,  come  to  themselves  and 
wish  to  recover  ;  and  the  majority  of  them  do  recover, 
unless  the  wound  has  gone  so  deep  as  to  involve  the 
pneumogastric,  or  the  large  vessels  ;  or  to  lead  to  some 
subsequent  abscess,  or  burrowing  cellulitis  of  the  neck. 
The  cut  of  the  pneumogastric  is  usually  fatal  by  pro- 
ducing a  slow  form  of  pneumonic  consolidation  in  the 
lung  supplied  by  the  wounded  nerve  ;  and  the  patient 
usually  dies  of  this  complication.     Wound  of  the  caro- 
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tid  artery  is  immediately  fatal  unless  it  can  be  secured 
at  the  moment.  Wound  of  the  jugular  vein  is  not  in- 
frequently recovered  from.  I  mean,  of  course,  the 
internal  jugular  vein  ;  for  the  external  vein  is  a  vessel 
not  very  dangerous  to  wound.  It  was  the  one  form- 
erly selected  for  venesection  in  children,  when  vene- 
section was  practised.  It  is  easily  secured  and  not 
very  large. 

INJURIES    OF    THE    ABDOMEN. 

Cuts  and  stabs  and  perforations  of  the  abdominal 
walls  are  liable  to  be  dangerous  irrespective  of  wound- 
ing the  viscera.  The  dangers  are  two.  One  is  imme- 
diate;  and  the  other  is  subsequent.  Both  these 
dangers  can  be  classed  under  the  name  hernia.  The 
immediate  danger  of  hernia  is  that  the  wound  gaps  a 
little,  a  little  bit  of  omentum  gets  forced  through  the 
wound  and  slowly  emerges  from  the  abdominal  cavity 
under  the  peristaltic  movements.  You  will  be  surprised 
to  see  through  how  small  a  puncture  a  large  piece  of 
omentum  will  be  extruded  on  to  the  wall  of  the  abdo- 
men ;  and  this  may  beconae  strangulated  and  make 
trouble  if  it  remains.  The  proper  treatment  is  to  cleanse 
the  part  thoroughly,  carefully  enlarge  the  wound, 
and  sponge  out  the  cavity,  and  restore  the  omentum 
into  the  abdominal  cavity,  and  to  stitch  it  up.  Now 
comes  the  subsequent  danger,  which  is  of  hernia  after 
the  wound  has  healed.  You  can  hardly  cut  through 
the  strong  fascia  of  the  abdominal  muscles  in  any  direc- 
tion without  the  risk  of  subsequent  ventral  hernia  in 
the  scar.  The  wound  heals  by  cicatricial  tissue.  Un- 
fortunately it  does  not  seem  to  possess,  in  this  region, 
that  great  power  of  contraction,  that  it  has  in  the  burn  ; 
or  that  cicatricial  tissue  has  in  the  perineum  after  an 
injury  to  the  urethra.  It  is  here  a  soft  tissue  constantly 
moved  and  stretched  by  the  use  of  the  abdominal 
muscles,  and  is  very  apt  to  yield  and  gap  open  after  a 
few  months,  and  give  rise  to  a  hernia.  In  this  case  we 
have  but  one  resource.      We  may  try,  if  we  wish,  to 
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reduce  the  hernia ;  cut  down  and  make  a  fresh  incision, 
and  see  if  we  can  get  a  stronger  union  than  was  there 
before.  This  is  of  questionable  success.  If  we  do  not 
attempt  that,  the  only  other  resource  is  to  apply  the 
ventral  truss  for  a  hernia,  which  will  keep  the  bowel 
in.  I  allude  to  this,  particularly,  because  I  do  not 
think  it  is  strongly  enough  insisted  on,  that  whenever 
the  abdominal  muscles  are  cut  through,  the  chances  of 
subsequent  hernia  are  very  great  indeed. 

Since  the  introduction  of  antiseptic  surgery  the  peri- 
toneal cavity  has  been  opened  with  impunity,  compared 
with  past  times ;  and  a  new  name  has  been  sought 
from  the  Greek  to  describe  the  operation ;  the  name 
of  laparotomy ;  and  this  operation  is  done  for  a  great 
variety  of  purposes.  There  are  two  or  three  of  the 
more  prominent  reasons  why  it  is  done  that  I  shall 
speak  of  now.  One  is  for  what  is  called  stoppage  of 
the  bowels.  Of  this  there  are  two  principal  forms. 
One  is  twist  or  volvulus,  and  the  other  the  folding  in 
of  the  gut  into  itself,  sometimes  called  intussuscep- 
tion. 

Now  it  may  make  but  little  difference  in  the  prog- 
nosis which  of  these  two  forms  of  trouble  exists, 
and  either  of  them  may  call  for  operation.  The 
diagnosis  between  the  two  may  be  important  and  use- 
ful as  guiding  to  the  proper  treatment  by  operation. 
We  may  say  in  general  terms  that  intussusception  is 
much  more  common  in  the  child  than  in  the  adult. 
The  peristaltic  motion  is  more  powerful  in  the  child; 
the  mesentery  is  more  free.  The  folding  in  of  one 
portion  into  another  is  much  more  apt  to  occur  in  the 
young  child  than  in  the  adult.  Hence  the  age  of  the 
patient  influences  us  in  making  the  diagnosis.  The 
subsequent  symptoms  produced  by  the  stoppage  also 
guide  us  a  good  deal  to  the  diagnosis.  In  either  of 
these  events,  whether  intussusception  or  volvulus,  im- 
mediate stoppage  of  peristaltic  action  occurs  above  the 
seat  of  obstruction ;  the  bowels  cease  to  move,  and  accu- 
mulation of  gas  takes  ])lace  ;  but  in  the  twist  or  volvulus 
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this  is  absolute  and  complete  from  the  beginning ;  the 
patient  has  generally  no  desire  to  have  any  discharge 
from  the  bowels,  either  of  wind  or  other  substances, 
and  makes  no  effort.  Everything  seems  to  be  dead 
and  still.  On  the  other  hand,  the  child  that  has  an 
intussusception  has,  for  a  day  or  two  after  the  accident, 
a  constant  desire  to  move  the  bowels,  and  is  constantly 
making  straining  efforts  at  stool.  Moreover,  these 
efforts  do  produce  something.  They  produce  serum 
and  stringy  mucus,  and  occasionally  a  little  blood ;  and 
the  child  is  making  incessant  attempts  for  the  first  day 
or  two  after  the  onset ;  and  this  guides  somewhat  to 
the  diagnosis  between  twist  and  intussusception.  I 
should  say  that  the  diagnosis  between  the  two  is  im- 
portant in  this  way,  that  the  intussusception  is  not  so 
hopeless  as  the  twist.  Nature  sometimes,  though 
rarely,  cures  the  intussusception,  either  by  retracting 
the  bowel  back  into  its  normal  place ;  or,  as  is  more 
frequent,  by  causing  it  rapidly  to  adhere,  causing  the 
inner  piece  to  slough,  making  union  of  the  two  ends 
of  the  intestine,  and  discharging  the  sloughing  piece 
through  the  natural  tract  and  through  the  anus,  by  the 
efforts  of  the  child  itself.  This  sometimes  occurs  in 
the  course  of  the  second  week  after  the  intussusception  ; 
though  rarely.  So  in  the  treatment  of  these  two  af- 
fections our  first  efforts  in  regard  to  intussusception 
should  be  to  restore  the  bowel  to  its  normal  condition ; 
and  if  we  had  made  the  diagnosis  of  volvulus  or  twist 
we  should  know  that  the  treatment  we  are  going  to  use 
to  push  back  an  invagination  would  be  worse  than  use- 
less in  volvulus.  We  use  large  enemata  of  fluid  or  air, 
and  invert  the  patient,  and  try  to  promote  retro-peris- 
talsis, to  push  the  bowel  back  into  its  normal  place. 
This  would  be  worse  than  useless  in  twist.  In  twist 
or  volvulus  the  seizure  is  immediate  j  pain  intense  and 
localized  ;  efforts  at  stool  are  none  whatever.  Peris- 
taltic motion  soon  ceases  absolutely.  The  abdomen  is 
like  the  abdomen  of  a  dead  person,  except  that  it 
rapidly  becomes  distended  with  gas  above  the  point  of 
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Stricture.  The  high  temperature  produced  by  this 
state  of  things  goes  on  from  three  to  five  days.  Gener- 
ally by  the  fourth  or  fifth  day  the  symptoms  undergo 
an  apparent  amelioration ;  although  this  is  entirely  de- 
ceptive, and  does  not  mean  that  the  patient  is  going  to 
get  well.  In  other  words,  the  temperature  falls  ;  pain 
ceases ;  no  passage  takes  place  from  the  bowels ;  no 
wind  is  passed ;  the  size  of  the  bowels  may  not  recede  ; 
but  the  temperature  falls,  and  his  pain  ceases.  Mean- 
while the  pulse  flickers  and  grows  more  rapid ;  the 
capillary  circulation  is  a  little  obstructed  and  dark,  and 
he  dies  usually  without  suffering ;  and  the  signal  of  the 
loss  of  pain  and  dropping  of  temperature  on  the  fourth 
or  fifth  day  means  that  sloughing  of  the  part  or  mor- 
tification in  the  abdomen  has  taken  place,  to  be  followed 
by  death. 

In  these  cases  we  have  some  hope,  that  if  nothing 
else  has  succeeded  in  relieving  the  patient,  opening  the 
abdominal  cavity  and  seeking  for  the  cause  of  the  ob- 
struction may  do  so ;  that  an  invagination,  if  not  too 
old,  may  be  reduced  ;  or  if  irreducible,  the  two  ends  of 
the  intestine  may  be  cutoff  and  sewed  together,  thus 
imitating  the  process  of  nature,  which  is  trying  to 
slough  off  and  unite  the  pieces :  that  a  twist  may  be  re- 
lieved by  dividing  adhesions. 

If  then  we  are  thoroughly  convinced  that  other 
measures  are  failing ;  that  the  diagnosis  is  reasonably 
clear ;  when  the  second  or  third  day  has  arrived,  it  is 
good  practice  to  open  the  abdominal  cavity  and  see  if 
we  can  give  relief.  Meanwhile,  if  the  diagnosis  is  un- 
certain ;  if  the  time  has  not  arrived  when  you  think  it 
is  safe  to  open  the  abdominal  cavity ;  a  good  deal  can 
be  done  in  the  way  of  relief  by  medicine ;  and  certain 
things  are  very  comforting  to  the  patient,  and  usually 
check  the  progress  of  inflammation.  These  are,  in 
such  violent  cases,  the  free  use  of  opium ;  and  the  ap- 
plication of  cold,  or  warmth,  to  the  abdominal  wall. 
Usually  warmth  is  most  grateful  to  the  patient;  but  if 
cold  is  grateful,  and  can  be  kept  up  by  means  of  the 
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cold  water  coil  or  ice  bags,  it  no  doubt  is  good  treat- 
ment in  checking  congestion  and  effusions.  It  would 
be  obviously  improper,  perhaps  useless,  in  these  cases 
where  we  are  pretty  clear  that  a  twist  or  invagination 
has  taken  place,  to  give  cathartics.  If  grave  doubts 
exist  as  to  the  cause  of  the  obstruction ;  if  we  feel  that 
it  may  be  a  temporary  stoppage  of  peristaltic  action 
from  spasm ;  or  cessation  of  flow  in  the  gall-ducts  ;  or 
from  impaction  of  faeces ;  then  cathartics  are  proper 
remedies  to  use.  The  question  then  arises,  what  cathar- 
tic? The  most  useful  in  allaying  the  irritability  of 
the  intestine  are  two  in  number.  They  act  very  dif- 
ferently. One,  the  well-diluted  saline  solutions  of  any 
kind;  epsom  salts;  sulphate  of  soda,  etc.,  which  can 
be  given  in  small  and  repeated  doses,  and  produce  a 
large  flow  of  serum  from  the  mucous  membrane  of  the 
alimentary  canal.  The  other  agent  is  also  extremely 
valuable,  because  it  acts  quietly  and  smoothly  ;  and  in 
the  end,  if  the  obstruction  is  removable,  it  is  irresist- 
able ;  and  that  is  castor  oil ;  not  given  in  the  ordinary 
way  ;  but  in  minute  doses  at  short  intervals  ;  a  drachm 
every  four  to  six  hours,  thereby  the  patient  getting 
from  one-half  to  one  ounce  every  twenty-four  hours ; 
and  this  persisted  in,  two  or  three  days,  will  certainly, 
in  the  case  of  ordinary  obstruction,  if  the  oil  is  retained 
well  on  the  stomach,  produce,  sooner  or  later,  thorough 
faecal  evacuations,  and  without  disturbance. 

Then  we  have  that  large  class  of  cases  where  the 
trouble  begins  by  inflammation  in  or  about  the  appen- 
dix, and  head  of  the  caecum  ;  sometimes  behind  the 
peritoneum ;  sometimes  within  the  peritoneum  ;  some- 
times beginning  by  perforation  of  the  appendix  ;  and 
sometimes,  apparently,  by  cellulitis  in  and  around  the 
appendix,  not  followed  by  perforation.  It  is  well-known 
that  perforation  of  the  appendix,  with  a  throwing  out 
of  some  hard  mass  into  the  peritoneum,  is  not  necessa- 
rily followed  by  fatal  peritonitis  ;  because  a  localized 
peritonitis  is  immediately  set  up  in  a  large  number  of 
cases.  The  foreign  substance  becomes  speedily  encysted ; 
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walled  off  from  the  general  peritoneal  cavity  ;  and 
finally  terminates  in  the  formation  of  an  abscess,  which 
may,  or  may  not,  have  a  fatal  result,  if  left  alone.  If 
the  adhesions  are  strong  enough,  it  may  seek  an  open- 
ing through  the  abdominal  walls,  or  lumbar  region  ; 
or  again,  as  is  more  frequent,  it  not  seldom  finds  its 
way  down  into  the  pelvis,  and  forms  a  pelvic  abscess, 
and  finds  an  exit,  in  safety  in  some  cases,  in  the  rectum 
or  vagina ;  so  that  perforation  through  a  small  open- 
ing, letting  out  a  small  quantity  of  fluid  matter,  is 
speedily  followed  by  walling  in  of  the  offending  portion 
by  rapid  adhesions.  You,  perhaps,  in  seeing  some  of 
the  results  of  operations  on  the  appendix,  may  have 
seen  how  rapidly  adhesions  take  place  between  the 
coils  of  intestine,  when  there  is  an  opportunity  to  do 
so. 

The  question  in  these  cases  is  very  doubtful  whether 
immediate  laparotomy  should  be  done,  or  whether  we 
should  wait.  Very  many  patients  recover  without 
operation.  It  is  true  that  they  are  left  afterwards 
with  the  chance  of  another  attack  of  the  disease  ;  but 
it  is  also  true  that  an  operation,  which  is  done,  leaves 
them  necessarily  with  adhesions ;  with  subsequent  im- 
pairment of  the  mobility  of  the  parts ;  chances  of  sub- 
sequent inflammation,  as  the  old  adhesions  of  the  origi- 
nal perforation  do ;  so  that,  although  we  may  save  life 
by  operating,  we  cannot  say  yet,  that  we  can  cure  the 
place  we  seek  to  cure.  We  remove  it ;  but  leave  the 
adhesions  of  surgery  in  the  place  of  the  adhesions  of 
disease. 

The  diagnosis  is  made  much  easier  in  these  cases  if 
any  tumor  can  be  felt.  By  that  we  mean  anything 
different  in  sensation  to  the  touch,  or  percussion,  from 
the  rest  of  the  abdomen  ;  any  thickening,  or  hardening, 
or  obscure  feel ;  above  all  any  oedema  of  the  parts, 
when  the  disease  has  gone  so  far,  may  make  us  feel 
quite  positive,  if  it  is  on  the  right  side,  that  we 
have  to  do  with  an  inflammation  about  the  csecum,  or 
appendix.     Sometimes,  however,  the  appendix  perfo- 
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rates ;  abscess  forms  back  in  the  pelvis  under  the  edge 
of  the  ilium  ;  nothing  can  be  felt  outside  ;  and  the  little 
tumor  is  there,  but  so  deep  and  overlaid  with  a  mass 
of  intestines  filled  with  air,  that  it  is  impossible  to  ap- 
preciate it  by  the  touch.  It  is  in  these  cases  that  a 
careful  examination  by  the  rectum  may  give  invaluable 
information.  The  finger  should  be  inserted  as  far  as 
possible  into  the  rectum ;  you  make  the  patient  strain 
down,  and  you  gain  a  little ;  in  a  certain  percentage  of 
cases,  where  no  tumor  can  be  felt  outside,  it  can  be  de- 
tected through  the  rectum,  pressing  down  in  the  pelvis 
in  the  right  iliac  fossa;  and  once  detected  there,  of 
course  it  confirms  the  suspected  diagnosis  of  an  abscess 
about  the  appendix,  which  we  could  not  feel  from  the 
front.  I  think  this  precaution  never  should  be  neg- 
lected in  examining  any  case  of  this  supposed  disease. 
Even  if  we  feel  a  tumor  outside,  I  should  be  disposed 
to  make  a  thorough  examination  by  the  rectum ;  be- 
cause we  may  find,  to  our  surprise,  that  it  has  already 
gone  so  far  that  it  begins  to  point,  so  to  speak,  in  the 
rectum ;  and  a  dimple,  with  fluctuation,  is  not  infre- 
quently felt  high  up  in  the  indurated  mass  in  the  rectal 
wall ;  and  tapping  may  be  done  there,  and  the  necessity 
for  laparotomy  avoided. 

I  would  not  have  anything  I  say  discourage  in  the 
slightest  degree  the  importance  and  benefit  to  be  de- 
rived from  opening  the  abdomen  to  seek  for  the 
products  of  inflammation  in  and  about  the  appendix  ; 
only,  in  feeble  and  tubercular  subjects,  you  will  have 
recurrent  attacks  about  the  region  of  the  appendix, 
which  in  many  cases  will  get  well  for  the  time  being, 
without  the  use  of  the  knife,  by  gentle  measures ;  as 
fomentations  and  rest,  and  the  free  use  of  opium ;  and 
the  patient  go  about,  for  a  long  while,  without  another 
attack. 

COLOTOMY. 

Colotomy  is  opening  the  colon  to  make  an  artificial 
anus  ;  it  is  done  for  obstructive  disease  of  the  rectum. 
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That  obstructive  disease  is  generally  cancer.  The 
rectum,  as  a  rule,  is  not  obstructed  by  cancer  near  the 
anus ;  it  is  obstructed  higher  up.  The  reason  is  this  : 
if  cancer,  or  any  obstructive  tumor  forms  in  the  rectum, 
as  high  as  you  can  feel  with  the  finger,  you  find  that 
the  bowel  is  invaginated ;  conveying  to  the  tactile 
sense  very  much  the  same  impression  that  you  feel 
when  you  examine  the  female  and  insert  the  finger  at 
the  orifice  of  the  os  uteri ;  around  this  is  spread  the 
hardened  mass  of  cancer  ;  that  is,  the  bowel  is  pocketed 
through  the  stricture.  You  find  nothing  of  this  kind 
in  the  forms  of  obstruction  which  exist  within  an 
inch,  or  inch  and  half,  of  the  anus.  There  it  is  simply 
infiltration  of  the  rectal  wall  ;  a  mass  of  rough  and 
ragged  disease,  through  which  you  pass  the  finger  into 
the  cavity  of  the  bowel  above.  Cancer  in  that  region 
rarely  becomes  the  cause  of  positive  obstruction ; 
whereas  higher  up,  the  bowel  is  being  forced  down 
into  the  obstruction,  where  it  is  free  to  move  about ; 
and  obstruction  takes  place  by  a  species  of  chronic  in- 
vagination. In  these  cases  it  is  a  fair  question  whether 
they  will  prefer  to  be  relieved  by  the  formation  of  an 
artificial  anus  ;  if  so,  the  place  should  be  as  near  the 
natural  outlet  as  you  can  get,  to  save  the  action  of  the 
alimentary  canal,  for  the  purposes  of  complete  digestion. 
It  has  been  found,  that  when  the  intestine  was  tapped 
very  high  up,  it  interfered  with  the  nutrition  of  the 
patient.  A  wound  going  through  the  first  portion  of 
the  large  intestine  is  disastrous  to  complete  nutrition. 
The  nearer  to  the  outlet,  the  better  the  chance  of  per- 
fect fsecal  evacuations  and  good  digestion. 

You  have  two  places,  either  in  the  loin  and  left 
side,  or  in  the  groin  and  left  side.  The  advantage  of 
the  lumbar  region  is  that  you  avoid  the  peritoneum. 
The  advantage  of  the  groin  is,  that,  although  you  go 
through  the  peritoneum,  you  can  get  at  the  bowel  more 
readily,  and  perhaps  may  make  it  more  easy  to  wear 
a  truss. 

The  operation  in  the  groin  is  the  easier ;  the  opera- 
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tion  in  the  lumbar  region  is  the  harder.  In  either 
case,  if  you  want  to  be  perfectly  safe  in  doing  the 
operation,  there  is  a  little  manoeuvre  which  may  be 
practised.  Suppose  it  is  done  in  the  groin  ;  you  cut 
down  and  find  the  sigmoid  flexure  ;  pass  long,  curved 
needles  in  several  directions  and  sew  the  bowel  up 
thoroughly  to  the  abdominal  walls  ;  leave  it  forty -eight 
hours ;  take  off  the  dressings,  and  you  find  the  wound 
still  open  ;  the  intestine  changed  in  appearance.  This 
thin  glistening  bowel  is  converted  into  granulations. 
You  can  slit  it  completely  open  without  the  possibility 
of  extravasation.  On  the  other  hand,  if  you  feel  it  is 
safe  to  do  so,  you  may  do  the  stitching  up  and  securing, 
and  make  the  incision  at  the  moment  of  the  operation ; 
and  this  is  done  in  many  cases.  It  is  said,  that  by  the 
contraction  of  the  wound,  afterwards,  the  patient  gets 
control  over  the  solid  evacuations.  That,  aided  by  a 
truss,  may  make  the  patient  comfortable  and  prolong 
life.     It  is  not  a  very  dangerous  operation. 

ONYCHIA. 

Onychia  is  a  form  of  disease  about  the  nails.  In  its 
simple  form  it  is  called  run  round,  or  superficial  whit- 
low ;  it  occurs  as  a  slight  suppuration  about  the  root 
of  the  nail,  followed  by  the  raising  up  of  the  epidermis  ; 
a  yellow  deposit  of  pus  and  abscess,  which  runs  down 
along  the  side  of  the  nail. 

The  remedy  is  free  incision ;  washing  out ;  and  it 
gets  well. 

MALIGNANT    ONYCHIA. 

There  is  a  form  called  malignant  onychia,  which  is 
probably  neglected  simple  onychia  in  the  large  majority 
of  cases.  We  seldom  see  it  in  people  well  nourished. 
You  find  examples  of  it  in  poor,  half-starved  children, 
brought  to  the  dispensaries  and  out-patient  departments. 
These  onychias  refuse  to  heal.  The  nail  is  extracted  ; 
and  the  part  treated  as  a  fungus  sore ;  and  it  may  still 
refuse  to  heal,  and  may  end  in  amputation. 
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CHANCRES  ABOUT  THE  NAIL. 

There  is  a  class  of  ulcers  about  the  nail  which  are 
syphilitic,  and  unfortunately  they  are  most  apt  to  assail 
members  of  our  own  profession.  The  number  of 
doctors  who  get  poisoned  by  a  slight  agnail,  and 
chancre  at  the  root  of  the  nail,  is  large.  Unfortunately, 
unless  the  physician  is  on  his  guard,  he  neglects  it  and 
thinks  it  is  a  simple  whitlow ;  wonders  that  it  does 
not  heal.  He  poultices  it.  It  is  purely  a  specimen 
of  hard  chancre. 

It  refuses  to  heal  under  any  treatment.  Soon  after 
that  a  gland  is  felt  at  the  elbow  and  up  the  arm  ;  and, 
later,  syphilitic  roseola  appears  on  the  body  and  the 
diagnosis  is  clear.  I  mention  this,  because  I  have 
seen  quite  a  number,  and  heard  of  a  great  many  more 
such  cases,  of  a  suspicious  sore  about  the  nail,  in  prac- 
tising physicians.  If  it  were  my  own  case  I  should 
promptly  take  mercury,  after  such  a  sore  appeared 
upon  me.  That  speedily  settles  the  diagnosis.  The 
moment  the  patient  is  slightly  mercurialized,  the  sore 
softens  and  begins  to  heal. 

DEEP  FELON  OR  WHITLOW. 

A  deep  felon  or  whitlow  is  a  suppuration  down  under 
the  theca  and  the  periosteum,  and  usually  coming  on 
the  last  phalanx.  It  is  intensely  painful ;  does  not 
swell  much;  but  makes  the  pulp  of  the  finger  hard, 
and  different  in  feeling  from  the  tip  of  the  other  fingers. 
The  pain  is  intolerable  and  persistent ;  destruction  of 
the  parts  goes  on  with  great  rapidity,  unless  relieved. 
Unless  it  is  relieved  the  pus  burrows  up  under  the 
theca  of  the  tendons  and  affects  other  joints  of  the 
finger  ;  finally  gets  to  the  palm  and  forms  palmar  ab- 
scess ;  extends  without  difficulty  under  the  annular 
ligament,  runs  up  under  the  superficial  fascia  of  the 
forearm,  and  finally  ends  the  process  of  suppuration  at 
the  elbow-joint.  We  see  such  cases  where  the  arm 
and  hand  are  subsequently  crippled  by  the  adhesions 
that  have  taken  place. 
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The  only  treatment  is  early  and  thorough  and  deep 
incision  ;  and  it  is  a  mistake  to  wait  for  it  to  ripen  ; 
the  ripening  is  its  destructive  process.  It  never  should 
be  allowed  to  ripen  ;  and  a  deep  incision,  made  at 
once,  will  frequently  abort  the  suppurative  process, 
and  lead  to  healing  with  granulation,  in  a  very  few 
days. 

As  a  rule,  pus  is  always  to  be  sought  for  on  the 
palmar  side.  On  the  dorsal  side  it  is  generally  only  a 
secondary  consequence.  On  the  palmar  surface  the 
pus  is  to  be  found.  A  good  deal  is  said  of  the  pro- 
priety of  opening  on  the  side  of  the  finger.  The  dan- 
ger on  the  side  is  damage  to  the  nerve  and  vessels. 
The  danger  of  damage  to  the  nerve  is  somewhat 
serious. 

When  there  is  palmar  abscess  the  patient  is  very 
sick  indeed.  The  forearm  is  swollen  and  oedematous ; 
constitutional  symptoms  are  severe  ;  chills  ;  high  fever 
and  exhausting  sweats.  In  these  cases  it  sometimes 
becomes  a  question  whether  to  seek  for  pus  in  the 
forearm.  We  suspect  it  is  there.  The  symptoms  are 
not  relieved.  The  oedematous  condition  goes  up  the 
arm.  The  patient  does  not  experience  any  relief  from 
his  pain.  The  safest  place  to  reach  it  is  in  the  centre 
of  the  wrist,  above  the  annular  ligament.  Cut  down 
until  you  reach  the  superficial  fascia  and  come  to  the 
long  flexor  and  palmaris  tendons.  Now  take  the  dress- 
ing forceps  and  director  and  pick  away  between  the 
tendons,  until  you  come  to  the  space  upon  the  inter- 
osseus  fascia;  and  there,  you  almost  invariably,  get  a 
gush  of  pus.  This  is  to  be  kept  open  and  irrigated 
every  day.  Occasionally  it  becomes  necessary  to  make 
additional  openings  higher  up.  This  is  good  surgery. 
It  saves  the  limb  and  life  ;  but  does  not  cure  the  mem- 
ber. The  hand  is  not  restored.  Patients  must  ex- 
pect, subsequently,  some  adhesion  and  stiffness  of  the 
tendons.  If  such  adhesion  and  stiffness  result,  it 
occurs  from  the  long  continuance  of  the  inflammation  ; 
from  the  fact  that  gluing  together  of  the  tendons  has 
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occurred,  and  contraction  of  the  parts  with  a  com- 
paratively useless  hand,  in  many  cases  ;  in  no  sense  is 
this  to  be  ascribed  to  anything  the  surgeon  does  ;  but 
wholly  to  the  progress  of  the  disease,  before  the  sur- 
geon was  called  in.  You  will  find,  often,  the  physi- 
cian or  surgeon  blamed  for  consequences  about  the 
usefulness  of  the  hand  and  arm,  where  really  he  saved 
what  could  be  saved  ;  but  could  not  cure  the  part. 

BUNION. 

Bunion  is  usually  upon  the  great-toe  joint  and  is  an 
enlarged  bursa.  Usually  it  is  there  for  the  purpose  of 
protecting  from  friction  against  the  side  of  the  boot. 
When  irritated  and  inflamed  by  pressure  ;  when  the 
joint  is  thrown  out  of  its  normal  position  by  shoes 
which  are  too  short ;  the  end  of  the  toe  begins  to  be 
thrown  in ;  the  joint  projects,  and  it  becomes  inflamed 
and  tender.  A  sac  is  evident  upon  the  surface  of  the 
bone  ;  fluctuation  can  be  felt.  This  sac  is  an  inflamed 
bursa.  Occasionally,  by  careful  treatment,  it  may  be 
made  to  subside  without  suppuration.  This  treatment 
should  consist  in  the  taking  off  of  pressure ;  either  by 
cutting  the  shoe  ;  or  by  wearing  a  very  large  or  thick 
corn  plaster,  which  encircles  the  joint  and  allows  it  to 
ride  free  beneath  the  plaster.  Applications  may  be 
used  at  night  to  allay  the  inflammation  in  the  part  it- 
self. Sometimes  a  poultice  is  very  useful.  You  must 
not  be  carried  away  with  the  idea  that  we  always 
apply  a  poultice  to  produce  suppuration.  It  sometimes 
prevents  suppuration ;  softens  the  skin ;  allays  the 
heat ;  sweats  and  foments  the  part ;  and  frequently 
produces  absorption  instead  of  suppuration.  When 
suppuration  exists  and  is  unavoidable,  it  bursts  and 
discharges  through  a  minute  opening.  Then  it  is  a 
long  while  in  healing,  because  you  have  a  little  thick- 
ened sac  or  cyst,  which  continues  to  secrete,  and  it  is 
most  speedily  cured  by  laying  it  open.  You  must  in  • 
vestigate  the  sac  and  see  whether  it  goes  into  the  joint. 
If  it  does,  it  must  be  laid  open  freely  and  irrigated ; 
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and  the  part  put  on  a  splint.  If  it  does  not,  the  sac 
may  be  laid  open,  scraped  out  and  forced  to  heal,  just 
as  any  bursa  would.  The  most  important  point  in 
treating  the  early  stages  of  bunion  is  to  get  the  great 
toe  on  a  line  with  the  inner  border  of  the  foot  as  it 
was  intended  to  be  by  nature  ;  and  as  you  see  it  in  all 
the  old  statues.  The  old  sandal  prevented  the  possi- 
bility of  bunions  ;  dragging  the  great  toe  out  by  a  strap 
between  the  great  toe  and  second  toe.  It  is  a  good 
practice  to  put  between  the  great  toe  and  next  toe  a 
thick  piece  of  paino  felting,  which  can  be  inserted  to 
keep  the  toe  out,  while  the  patient  walks.  The  shoe 
must  be  made  on  a  straight  last ;  and  with  these  means, 
a  great  many  persons  can  get  along,  and  prevent  the 
formation  of  bunions. 
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XIX. 

SURGICAL  DISEASES  OP  THE  BLOOD-VESSELS. 

The  simplest  form,  of  which  we  will  speak  first,  is 
the  ordinary 

NJSVUS  OR  BIRTH-MARK, 

that  is,  an  enlargement  of  the  capillary  blood-vessels 
due  to  some  unknown  cause  before  birth,  and  gener- 
ally developing  and  growing  larger  after  birth.  The 
face  is  the  favorite  seat  for  it ;  though  occasionally  it 
is  found  in  the  hairy  scalp,  or  the  back ;  it  is  usually 
about  the  eyelids,  nose  and  lips.  It  usually  appears 
on  the  infant  as  a  small,  flat,  slightly-raised  red  patch, 
perhaps  as  large  as  the  finger-nail ;  does  not  pulsate, 
but  is  spongy  and  erectile.  If  you  compress  it  firmly 
with  the  thumb,  the  blood  will  be  pressed  out,  and 
slowly  return.  When  it  happens  to  be  near  the  mucous 
membrane,  as  of  the  eyelid,  or  nose,  or  lip,  it  increases 
because  the  tissue  is  loose,  and  it  has  a  chance  to  grow 
and  distend.  In  other  locations,  as  the  cartilage  of 
the  nose  or  forehead,  it  increases  very  slowly.  This 
is  the  simplest  form  of  enlarged  vessels,  being  confined 
to  the  capillary  circulation,  which,  of  course,  is  dilated 
far  beyond  its  normal  size  ;  but  the  disease  apparently 
originates  in  it. 

It  is  painless  and  innocent,  except  for  the  deformity 
which  it  causes.  The  ordinary  naevus  sometimes  goes 
away  of  itself.  If  it  is  small,  and  in  a  place  where  it 
does  not  grow  easily,  after  the  excitement  of  the  first 
dentition  is  over,  it  frequently  sinks  away  and  dis- 
appears. If,  on  the  other  hand,  it  is  where  it  has  a 
chance  to  distend,  or  if  it  is  a  great  deformity,  an 
operation  can  be  done  to  relieve  it. 
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Very  small  ones  can  be  cured  by  the  application  of 
simple  caustics,  which  leave  only  a  small  puckered 
scar.  Caustics  like  nitric  acid  may  be  used.  A  small 
one  can  be  burnt  out  by  the  electric  wire,  with  which 
it  can  be  touched.  This  must  be  distinguished,  in  your 
minds,  from  the  treatment  of  any  varicose,  or  enlarged 
vessels,  or  aneurisms,  by  throwing  a  current  of  electric- 
ity through  them,  electrolysis.  That  acts  by  coagulat- 
ing the  blood  and  does  not  destroy  the  tissues  of  the 
sac.  The  electric  cautery,  or  galvanic  cautery,  merely 
burns  off  the  whole  affair,  and  shrivels  it  up  and  makes 
an  ordinary  scar,  just  as  nitric  acid  does.  In  places 
where  the  naevus  is  not  conspicuous,  as  on  the  back  or 
arm,  it  can  be  very  well  cured  by  vaccination.  That 
sometimes  may  be  worth  thinking  of  in  simple 
cases,  where  the  nasvus  is  small.  In  larger  cases 
there  are  several  ways  of  operating  to  get  rid  of  them. 
The  ligature  may  be  used.  This  makes  a  bad  scar 
always ;  can  hardly  fail  to  do  so.  The  naevus  may  be 
surrounded  by  a  thread  and  strangled  in  one  or  two 
directions,  and  allowed  to  slough  out ;  and  the  wound 
heals  by  granulation.  A  neater  way  is  to  cut  them 
out.  If  the  tissues  are  loose  so  that  you  can  cut  around 
them  in  sound  skin,  you  can  make  a  very  neat  result. 
The  whole  thing  can  be  dissected  out  and  the  skin 
brought  together  as  you  do  in  taking  out  a  small, 
fatty  tumor,  or  wen. 

Injecting  the  naevus  with  styptics  like  perchloride  of 
iron  is  frequently  successful,  but  not  free  from  danger, 
inasmuch  as  the  thrombi  which  are  formed  in  the 
vessels  are  sometimes  taken  up  and  carried  on  in  the 
circulation  ;  and  instances  have  occurred  in  which  the 
injection  of  naevi  upon  the  scalp  of  young  infants  has 
been  fatal  in  a  few  moments.  Of  course  that  is  a  very 
distressing  event,  and  we  have  to  reflect,  after  such  an 
affair  as  that,  that  we  could  have  done  it  by  a  safer 
way.  The  larger  the  vessels,  the  more  chance  of  ab- 
sorption of  clot,  and  some  destructive  consequence. 

Small  ones  can  be  burnt  out;  larger  ones  can  be 
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Strangled  or  excised.  Some  will  go  away  of  them- 
selves. 

The  next  form,  which  is  more  serious,  is  the  venous 
form  of 

VARIX, 

which  is  erectile  tissue,  composed  of  large  veins  ;  does 
not  pulsate;  and  comes  preferably  about  the  mucous 
membranes.  A  common  site  is  inside  the  mouth ;  in- 
side the  buccinator  muscle,  about  or  over  the  lips,  in 
which  case  it  frequently  produces  a  great  deformity. 
The  lip  enlarges  and  everts  ;  and  this  large  spongy 
mass  of  bluish  color,  not  pulsating,  hangs  out  upon 
the  face.  Inside  the  cheek  they  grow  rapidly,  and  are 
rather  difficult  to  extirpate.  They  somewhat  resemble 
the  venous  condition  we  find  in  hsemorrhoids.  They 
form  occasionally  in  the  vulva,  and  about  the  nymphai. 
This  form  is  distinguished  by  the  fact  that  the  tissue 
is  frequently  cavernous  or  erectile  ;  and  is  composed 
of  large  blood  cavities,  and  does  not  pulsate ;  but  the 
blood  can  be  pressed  out  of  it  like  a  sponge  ;  and  then 
it  slowly  fills  again  so  as  to  be  as  large  as  before. 

This  can  be  cured  best  by  the  ligature.  It  would 
be  especially  dangerous  to  use  the  electric  current.  A 
very  neat  result  can  be  got  by  passing  curved  needles 
on  a  handle,  with  threads,  through  and  under,  and 
about  them,  in  various  directions ;  securing  the  whole 
mass,  and  allowing  it  to  slough  out. 

The  pther  form,  which  is  more  intractable,  though 
not  more  dangerous,  I  think,  is  that  composed  of  en- 
larged arteries,  and  now  called 

ARTERIAL  VARIX. 

This  is  made  up  of  large,  tortuous,  intercommunicating 
arteries,  originally  formed  by  the  small  arteries,  before 
they  reach  the  veins.  These  dilate  and  form  other 
anastomosing  branches,  until  finally  you  have  a  con- 
siderable mass  forming  a  tumor,  which  is  pulsating  to 
the  touch,  and  which  possesses  some  of  the  destructive 
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power  of  an  aneurism.  If  in  the  temporal  region,  it 
may  absorb  the  temporal  fascia,  the  muscle  and  the 
temporal  bone,  and  finally  lead  to  fatal  meningitis. 
This  form  of  varix  is  fed  by  numerous  arteries  around 
its  margin,  of  considerable  size ;  and  the  final  supply 
of  the  whole  current  comes  through  the  nearest  main 
artery,  which  feeds  the  parts  with  blood.  In  the  tem- 
poral region  the  supply  is  from  the  external  carotid. 

Such  growths  as  that,  if  they  are  let  alone,  some- 
times do  not  become  dangerous.  If  they  are  not  ex- 
tending they  may  be  let  alone.  If,  however,  they  are 
extending,  and  obviously  absorbing  the  neighboring 
tissues,  or  if  they  cause  pain,  then  it  is  better  to  try 
to  cure  them  ;  and  to  cure  them  is  difficult  by  opera- 
tion because  they  possess  a  great  vitality,  due  to  the 
numerous  arteries  involved.  In  large  cases,  the  best 
way,  if  it  can  be  done,  is  to  secure  the  main  trunk  first ; 
for  an  aneurism  of  the  temporal  region,  to  tie  the  ex- 
ternal carotid.  If  this  is  tied  with  an  antiseptic  liga- 
ture and  closed  up,  it  will  obstruct  the  vessel  and  check 
the  flow  through  the  carotid,  without  cutting  through 
the  trunk  of  the  vessel,  and  without  the  danger  of 
secondary  hgemorrhage.  Frequently  this  can  be  neatly 
done,  so  that  the  wound  closes  promptly  ;  after  a  week, 
or  so,  the  carotid  is  entirely  cut  off. 

The  result  of  this  upon  the  arterial  varix  above 
will  be  to  starve  it  to  a  very  considerable  degree,  but 
not  cure  it.  It  will  begin  to  take  its  supply  from 
anastomoses  of  the  neighboring  system,  which  supplies 
the  head.  But  after  the  patient  has  passed  through 
the  first  operation,  then  while  the  arterial  varix  is  very 
much  reduced  in  size  and  has  not  had  an  opportunity 
to  fill  up  again  to  any  great  degree,  it  may  be  safely 
attacked  by  tying  the  vessels  round  about,  which  feed 
it  in  other  directions ;  and  finally  tying  the  mass ; 
strangling  it  completely ;  and  forcing  it  to  slough  out. 
In  this  way  they  are  cured  without  danger. 

On  the  whole,  simple  vascular  growths  may  be 
destroyed  with  safety  by  the  cautery  ;  larger  ones  more 
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safely  with  the  ligature.  Resulting  scar  is  inevitable, 
except  in  the  case  where  we  can  cut  it  out  and  bring 
the  parts  together. 

The  next  enlargement  of  vessels  that  I  will  speak 
of,  because  it  comes  next  in  order,  is 

VARICOSITY  OF  THE  VEINS. 

Varicosity  of  the  Veins  of  the  Left  Spermatic  Region, 
—  Varicocele,  occurring  almost  always  on  the  left  side, 
is  frequently  a  great  mental  trouble  to  the  patient,  and 
sometimes  it  is  the  seat  of  pain.  When  the  varicocele 
becomes  large  and  heavy,  the  veins  dilate  the  deep 
layer  round  the  spermatic  cord ;  subsequently  the 
superficial  veins  dilate,  so  that  finally  the  two  sets 
dilate ;  the  deeper  ones  around  the  vas  deferens  and 
artery,  and  the  superficial  ones  scattered  on  the  scrotum 
going  back  on  the  perineum,  and  going  up  on  the  groin. 
The  result  of  this  heavy  load  of  blood  is  to  dilate  the 
walls  of  the  scrotum,  and  distend  it  very  much,  so  that 
the  whole  of  that  side  of  the  scrotum  becomes  larger 
than  the  right  side,  and  eventually  produces  pain,  by 
dragging  on  the  spermatic  nerve ;  in  this  case  the  pain 
is  of  a  dull,  aching  character,  and  extends  up  the  cord, 
until  it  extends  to  the  back  and  loins,  along  the  course 
of  the  ureter,  up  to  the  kidney.  This  pain  is  annoy- 
ing to  the  patient  if  he  is  working  hard ;  and  is  always 
more  troublesome  in  summer  than  in  winter  owing  to 
relaxation. 

Palliation  may  be  afforded  by  a  suspensory  bandage. 
This  has  a  tendency  to  prevent  the  disease  from  ex- 
tending and  increasing,  and  holds  it  in  check.  The 
unfortunate  complication  sometimes  arises  in  which  the 
patient  is  the  victim  of  hernia  on  the  same  side  with 
the  varicocele.  In  that  case  the  pressure  of  the  truss 
on  the  external  abdominal  ring  is  liable  to  press  on  the 
recurrent  veins,  and  lead  to  aggravation  of  the  vari- 
cocele. The  blood  is  pumped  in  by  the  arteries,  the 
veins  are  already  dilated,  and  are  further  obstructed  by 
the  pad  of  the  truss.     In  such  a  case  as  this  it  may  be 
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necessary  to  operate  to  relieve  the  patient  of  the  veins 
on  account  of  the  pressure  of  the  truss  on  the  site  of 
the  hernia.  The  truss  devised  by  Mr.  John  Wood  is 
very  useful  in  this  class  of  cases.  It  is  made  in  the 
form  of  a  horse-shoe.  The  two  arms  rest  on  the 
pillars  of  the  ring ;  the  flat  part  of  the  pad  presses 
over  the  internal  abdominal  ring.  The  result  is  that 
the  exit  of  the  vessels  is  left  without  compression  ;  and 
it  is  very  comfortable  to  wear  in  this  class  of  cases  ;  a 
little  point  worth  remembering  in  treating  a  case  of 
hernia  and  varicocele  together. 

Patients  with  varicocele  are  much  more  anxious  to 
be  operated  on  usually  than  the  surgeon  is  to  under- 
take it.  The  results  of  the  operation  are  not  always 
brilliant.  Although  it  may  relieve  the  veins  which  are 
tied,  it  is  liable  to  have  some  effect  on  the  nutrition  of 
the  testicle ;  but  whether  that  effect  is  more  than  the 
effect  of  leaving  a  large  varicocele  alone  and  allowing 
the  testicle  to  be  distended  with  venous  blood,  I  am 
considerably  in  doubt.  It  is  fair  to  say  that  when  a 
large  varicocele  is  tied  the  testicle  almost  always  shrinks, 
and  in  that  way  probably  loses  some  of  its  function. 
All  this  should  be  explained  to  the  patient ;  and  if  he 
wishes  to  take  the  chances,  and  is  sure  the  varicocele 
is  painful  enough  to  warrant  it,  the  operation  may  be 
done. 

Morning  and  night  showering  of  the  part  thoroughly 
with  cold  salt  and  water ;  taking  of  cold  baths ;  great 
care  to  relieve  any  tendency  to  constipation  ;  avoidance 
of  wearing  any  tight  bandages  about  the  waist  to  com- 
press the  recurrent  circulation  are  useful.  If  the  opera- 
tion is  done,  it  is  usually  done  by  ligaturing  the  veins, 
either  by  the  open  method  of  cutting  down  upon  them 
and  dressing  the  wound  antiseptically,  or  the  old 
method  of  operating  subcutaneously. 

This  operation  is  followed  by  pain,  swelling  of  the 
testicle  and  scrotum ;  requires  the  patient  to  be  con- 
fined to  bed  some  little  time ;  leaves  him  afterwards 
for  several  months  with  a  lump  on  that  side  of  the 
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cord,  80  that  he  is  quite  sure  he  is  not  cured  ;  although 
you  may  feel  that  the  larger  that  lump  is  the  more 
certain  is  the  cure. 

There  is  a  little  danger  in  this  operation.  Phlebitis 
occasionally  extends  up  to  the  abdominal  cavity ;  and 
sometimes  has  been  fatal.  This  should  be  taken  into 
account  before  you  undertake  the  operation.  The 
danger  is  not  great.     It  is  something,  however. 

Varicose  Veins.  —  The  ordinary  place  for  these  is 
about  the  calf  of  the  leg  and  around  the  tibia.  The 
cause  is  usually  largely  hereditary  ;  persons  of  a  cer- 
tain type  who  have  a  large  venous  system,  large  veins 
at  any  rate ;  and  also  position,  standing  and  walking, 
constantly  on  the  feet.  The  first  thing  which  takes 
place  is  that  the  column  of  blood  not  being  thrown 
back  promptly  through  these  veins,  they  dilate.  After 
they  have  dilated  to  a  certain  degree  the  muscular  coat 
of  the  vein  loses  its  tonicity,  and  thinning  of  the  vein 
takes  place.  Then  the  dilatation  presently  causes  a 
forcing  open  of  the  valves,  one  after  another,  so  that, 
finally,  in  a  bad  case,  if  it  is  laid  open,  you  may  find 
all  the  valves,  for  quite  a  distance,  laid  back  against  the 
wall,  and  incapable  of  closing.  The  result  of  this  is  a 
struggle  of  nature  to  carry  the  blood  back  through 
other  veins  ;  hence,  dilatation  of  other  veins ;  rapid 
enlargement  of  all  the  anastomosing  veins  occurs,  and 
eventually  the  diseased  condition  extends  up  to  the 
groin,  and  involves  sometimes  the  long  saphenous 
vein  in  its  entire  length.  In  the  short  saphenous  vein 
it  extends  up  to  the  popliteal  pouch.  A  pouch  at  the 
saphenous  opening,  and  another  marked  venous  pouch 
at  the  popliteal  orifice,  is  very  characteristic  of  the 
varicose  vein.  In  addition  to  that,  coagula  form,  nu- 
merous ones ;  and  little  hard  lumps  form  throughout 
the  vein  at  different  points,  chiefly  near  the  valves, 
which  form  a  partial  obstruction  to  the  current.  Oc- 
casionally, also,  calcareous  salts,  and  deposits  of  what 
are  called  stones  in  the  veins,  phlebolites,  are  also 
found,  of  various  sizes.     That  is  the  condition  and  that 
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the  history.  Once  begun,  it  is  sure  to  progress,  unless 
means  are  used  for  its  relief.  Moving  about  in  walk- 
ing compresses  the  veins  where  they  penetrate  the 
muscles,  and  adds  to  the  obstruction  in  long-standing 
cases ;  also  the  giving  out  of  more  and  more  valves, 
and  thus  a  greater  weight  of  the  column  of  blood. 
Soon  after  this  has  taken  place  oedema  of  the  feet  and 
ankles  begins,  and  serum  is  forced  out  from  these  di- 
lated vessels  into  the  surrounding  tissues.  Finally,  as 
a  last  stage,  the  venous  dilatation  extends  even  to  the 
capillary  system  ;  and  we  find  in  such  patients  the  feet 
mottled  with  innumerable  small  blood-vessels,  scattered 
about  in  groups  where  the  capillaries  have  been  dis- 
tended. The  feet  and  ankles  in  this  condition  are  al- 
ways swollen.  The  capillary  veins  are  so  dilated,  and 
so  many  of  them  have  been  plugged  by  little  coagula, 
that  they  do  not  go  down  and  get  relieved  when  the 
patients  lie  down  at  night;  and  a  condition  of  chronic 
oedema  of  the  feet  results. 

The  best  treatment  is  compression ;  and  it  is  the 
most  satisfactory.  It  may  be  done  by  a  flannel  band- 
age, if  carefully  applied ;  or  by  the  elastic  stocking ; 
or  in  more  marked  and  severe  instances  by  the  use  of 
an  India-rubber  bandage,  which  will  compress  the 
veins  very  perfectly.  The  flannel  bandage,  in  the  mild 
cases,  is  the  most  comfortable  that  can  be  used.  It 
must  be  put  on  every  day  and  taken  off  every  night. 
It  does  a  good  deal  of  good  to  bathe  the  legs  frequently 
in  cold  water,  and  lie  down  and  rest  as  often  as  the 
patient  can.  If  the  patient  happens  to  be  in  easy  cir- 
cumstances he  can  get  along  perfectly  well  with  a  flan- 
nel bandage  and  cold  baths  and  the  rest  he  can  take ; 
and  thereby  prevent  the  disease  from  increasing  very 
much.  Not  so  with  the  patient  who  is  forced  to  labor. 
In  that  class  of  patients  the  elastic  stocking  is  invalu- 
able ;  and  frequently  suffices  without  anything  further 
being  done. 

In  former  times,  surgeons  seeing  the  varicose  vein 
lying  upon  the  skin  with  its  dilated  pouches,  the  thrombi 
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and  the  useless  valves,  and  its  tortuous  course,  con- 
cluded that  that  was  the  whole  disease,  and  that  if  that 
vein  should  be  obliterated  and  destroyed,  the  disease 
could  be  cured ;  hence  the  older  method  of  treatment 
was  to  destroy  the  vein  by  one  of  two  methods.  A 
favorite  method  was  by  caustic.  This  was  done  by  a 
caustic  of  moderate  strength,  called  the  Vienna  paste, 
made  of  caustic  potash  and  some  other  ingredients, 
fastened  over  the  vein,  tied  on  and  forced  to  slowly 
burn  its  way.  It  was  painful,  but  it  was  a  very  effect- 
ual cure.  As  it  went  on  in  this  destructive  process  it 
set  up  periphlebitis,  caused  coagulation,  destroyed  skin, 
cellular  tissue,  and  even  made  a  deep  scar,  shrinking 
everything  up,  so  that  no  vein  could  ever  exist  in  that 
spot  again.  It  was  customary,  where  there  was  along 
varicose  vein  like  the  long  saphenous,  to  put  half  a 
dozen  of  these  pledgets  of  Vienna  paste  up  and  down 
the  limb ;  and  allow  this  process  to  be  done  a  number 
of  times,  until  the  vein  was  obliterated.  This  was 
quite  safe.  Thrombosis  and  diffused  phlebitis  rarely 
occurred,  for  the  simple  reason,  I  suppose,  that  it  was 
gradual.  Anything  to  which  the  body  is  subjected,  if 
it  is  a  gradual  influence,  nature  accommodates  itself  to  ; 
so  that  it  was  a  safe  operation,  although  painful ;  and 
it  accomplished  what  it  set  out  to  accomplish;  but  it 
did  not  cure,  by  any  means,  the  disease.  The  other 
method  which  was  used  was  the  ligature,  and  this  was 
more  dangerous  because  its  application  was  instantane- 
ous. The  current  was  cut  off  at  once.  Adhesive 
phlebitis  and  thrombosis  was  excited  in  the  course  of  a 
few  minutes  or  hours,  and  the  travelling  of  clots  and 
production  of  embolism  was  not  a  very  rare  consequence 
in  this  mode  of  operating.  In  addition  to  this,  in  old 
times,  suppuration  occasionally  took  place ;  and  a  dif- 
fused erysipelatous  inflammation  of  the  leg,  already  the 
seat  of  poor  circulation,  was  apt  to  occur.  However, 
in  a  very  bad  case,  where  they  may  be  expected  to  do 
any  good,  either  of  these  methods  are  justifiable;  but 
as  curative  agents  they  are  failures ;  and  the  reason  is 
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that  although  you  destroy  the  vein,  you  have  no  con- 
trol over  the  condition  of  the  anastomosing  veins  which 
penetrate  the  muscles,  and  connect  the  superficial  with 
the  deep  veins ;  so  that  you  merely  convert  a  super- 
ficial varicosity  into  a  deep  one,  if  you  destroy  the 
superficial  veins. 

Philosophically  speaking,  the  only  treatment  of  vari- 
cose veins  is  compression  and  care.  An  operation  may  be 
done  for  a  case  where  an  ulcer  is  overlaid  by  a  vein  so 
that  it  will  not  heal  until  that  vessel  is  destroyed,  or 
something  of  that  kind ;  but  an  attempt  to  cure  a  vari- 
cosity of  a  limb  by  these  operative  procedures  is  not 
successful,  and  is  a  matter  of  some  risk. 

PHLEBITIS, 

or  inflammation  of  the  veins,  is  sometimes  idiopathic; 
and  sometimes  the  result  of  injury.  It  may  come  on 
of  itself.  If  it  comes  on  of  itself  it  may  be  acute,  or 
chronic. 

It  is  supposed  to  be  rather  an  inflammation  around 
the  vein  than  in  the  vein  itself.  The  cellular  tissue 
around  the  wall  of  the  vein  inflames,  and  the  process 
continues  through  the  vein  ;  results  in  coagulation  of 
the  blood ;  plugging  up  of  the  current  and  continued 
building  up  of  clots  ;  so  that  sometimes  an  obstruction 
which  begins  down  in  the  calf,  may  extend  up  in  the 
pelvis  before  the  disease  has  run  its  entire  course. 

Certain  diseases,  apparently,  bring  on  this  condition, 
especially  diseases  of  the  erysipelatous  type,  and  differ- 
ent forms  of  diffused  cellulitis. 

The  appearance  of  phlebitis,  when  it  occurs  in  the 
acute  stage,  is  very  marked.  In  the  first  place,  pain 
comes  on.  Then  it  will  be  noticed  that  the  limb  be- 
comes marbled  with  dark  lines,  which  are  the  veins 
becoming  obstructed.  If  these  are  pressed  upon,  it 
will  be  found  that  the  current  is  flowing  in  them,  but 
it  returns  with  great  slowness,  and  does  not  flow 
promptly,  as  in  the  healthy  vein.  The  current  is 
slow  ;  the  vein  becomes  conspicuous  and  swollen  and 
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darker  colored,  so  that  it  shows  plainly  under  the  skin. 
It  is  painful.  The  neighboring  tissues  are  swollen. 
The  cellular  tissue  is  infiltrated  and  the  limb  becomes 
big  and  hard.  Very  soon  it  will  be  found  that  one  of 
these  veins  is  completely  obliterated,  and  that  there  is 
no  current  in  it,  and  that  it  can  be  distinguished  very 
distinctly  under  the  skin  as  a  hard  cord  pursuing  its 
course  up  the  leg.  It  is  impervious ;  filled  with  coag- 
ula ;  and  these  coagula  are  going  to  extend  upward. 
Whether  or  not  they  will  do  any  harm  depends  upon 
the  cause  of  the  disease.  If  the  cause  of  the  disease 
happens  to  be  septic,  the  coagula  appear  to  be  im- 
perfectly formed ;  soften  readily  ;  become  themselves 
occasionally  the  seat  of  septic  decay,  and  the  factors, 
so  to  speak,  in  producing  the  different  stages  of  pyas- 
mia,  and  absorption  of  pus,  as  it  used  to  be  called, 
from  the  vessels,  in  distant  parts  of  the  system.  But 
if  the  phlebitis  happens  to  be  caused  by  a  blow  or 
wound,  which  is  doing  well  in  a  healthy  individual,  or 
comes  on  in  a  person  of  feeble  circulation,  who  is  old 
and  feeble,  and  who  has  a  slight  coagulum  form  in  the 
vein  from  the  slowing  of  the  current,  then,  in  either 
of  these  cases,  the  course  of  the  disease  is  not  rapid : 
is  not  very  acute,  and  it  is  not  very  dangerous.  It  is 
very  annoying,  very  tedious,  but  does  not  usually  re- 
sult in  septic  infection,  or  the  travelling  of  large  em- 
bolic clots.  Phlebitis  as  an  accessory,  as  a  condition 
of  a  septic  state  already  existing,  is  one  of  the  most 
dangerous  signs  that  we  can  see  ;  and  we  may  almost 
despair  of  arresting  its  progress  and  its  tendency  to 
produce  pyaemia,  if  we  see  it  occurring  in  connection 
with  a  foul  wound,  or  a  bad  state  of  the  limb  in  which 
it  happens  to  be  ;  on  the  other  hand,  phlebitis  of  a 
more  moderate  and  subacute  kind  is  not  essentially 
dangerous. 

Treatment.  —  The  treatment  of  the  milder  and 
chronic  kind  is  the  more  successful,  of  course.  The 
first  requisite  is  entire  rest  in  the  horizontal  position ; 
and  the  next  requisite  is  that,  as  regards  any  manipu- 
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latioD,  the  vein  must  be  left  entirely  alone.  Hot  ap- 
plications are  frequently  very  grateful,  and  some  of 
them  of  a  good  deal  of  influence  in  quieting  down  a 
moderate  state  of  subacute  periphlebitis.  The  limb 
should  be  in  an  easy  and  relaxed  position  ;  the  patient 
confined  to  bed  ;  and  the  parts  heavily  covered  in  large 
poultices.  To  these  frequently  may  be  added  with 
benefit,  laudanum,  and  outside  of  it  India-rubber  cloth, 
or  oiled  silk,  so  that  the  leg  may  be  steadily  steamed 
and  fomented  in  the  poultice.  This  gives  comfort,  and 
seems  to  assist  in  resolving  the  trouble.  Patients 
who  have  had  one  of  these  troubles  instantly  recognize 
what  is  taking  place.  They  are  seized  with  a  stab- 
bing pain,  and  find  a  little  knot  developing,  which  is 
hard  and  painful.  Then  a  minute  red  line,  marking 
the  course  of  the  vein,  may  be  seen.  Patients  who 
have  this  tendency,  and  are  subject  to  many  attacks, 
if  they  know  how  to  treat  it  at  once,  frequently  can, 
by  a  week's  confinement  at  first,  prevent  months  of 
confinement  afterwards. 

In  the  septic  variety,  accompanied  as  it  always  is  by 
suppuration  and  cellulitis,  deep  and  free  incisions ;  re- 
moval of  all  causes  of  irritation  ;  antiseptic  irrigations 
and  washes  ;  sustaining  the  strength  of  the  patient 
with  strong  tonics  and  alcoholic  stimulants,  etc.,  may 
do  something  to  assist  in  arresting  the  diseased  process. 

VENOUS    HEMORRHAGES. 

When  a  vein  is  wounded  it  bleeds  largely,  but  only 
in  expiration.  When  the  patient  draws  the  breath  in, 
the  blood  is  drawn  in  towards  the  heart,  and  when  the 
patient  expires,  blood  flows  with  a  great  gush  from  the 
vein.     This  is  the  case  in  veins  of  ordinary  size. 

The  most  common  cause  of  venous  haemorrhage,  ex- 
cept from  wounds,  is  the  rupture  of  a  varicose  vein. 
This  frequently  occurs,  and  they  bleed  to  a  large  ex- 
tent ;  sometimes  fatally,  but  not  often.  A  venous  haem- 
orrhage can  be  easily  checked  by  pressure ;  and,  if 
that  is  not  sufiicient,  the  vein  can  be  exposed  and  tied 
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exactly  as  an  artery  is  tied.  The  old  prejudice  which 
used  to  exist  against  tying  veins  no  longer  exists ;  and 
whatever  danger  there  may  be  in  tying  veins  —  the 
danger  of  setting  up  periphlebitis  —  is  infinitely  dimin- 
ished by  the  fact  that  we  use  antiseptic  ligatures,  and 
dress  them  in  an  antiseptic  way. 

AIR    EMBOLISM. 

One  of  the  most  distressing,  and  rapidly  fatal  acci- 
dents that  can  occur  in  the  venous  wound  is  the  en- 
trance of  air.  It  must  be  a  large  vein  to  do  it.  It  is 
sucked  in  in  inspiration.  That  is  the  case  in  the 
larger  veins  about  the  neck  which  do  not  have  valves  ; 
and  is  especially  the  case  when  the  mouth  of  the  vein 
happens  to  be  held  open,  after  it  is  cut,  by  its  being 
attached  to  a  fascia,  as  about  the  neck,  in  the  popliteal 
space,  in  the  groin,  etc. ;  but  especially  the  neck. 
When,  for  example,  the  surgeon  is  engaged  dissecting 
out  a  tumor  in  the  subclavian  triangle,  everything  is 
done  easier  if  the  parts  are  on  the  stretch.  The  tumor 
is  lifted  to  dissect  it  out ;  the  parts  beneath  are  on  the 
stretch.  They  are  out  of  sight,  very  likely  displaced 
by  the  growth  of  the  tumor.  The  vessels  may  be  en- 
larged as  well  as  displaced  by  the  long-continued  press- 
ure of  the  tumor.  It  is  then  easy  to  understand  how 
it  frequently  happens  that  the  surgeon,  in  dissecting 
out  the  tumor,  cuts  through  the  fascia  and  the  wall  of 
the  vein  ;  the  patient,  making  an  inspiration,  draws  air 
into  the  vein,  and  the  immediate  consequence  is  what  is 
sometimes  called  air  embolism  ;  that  is,  the  air  rushes 
down  into  the  right  cavity  of  the  heart ;  appears  in 
some  way  to  obstruct  immediately  the  action  of  the 
valves,  either  by  displacing  the  blood  and  causing  a 
froth,  or  by  churning  up  of  the  blood ;  at  any  rate,  the 
immediate  effect  on  the  heart  is  terrible  and  disastrous. 
The  patient  gasps ;  paleness  and  lividity  come  on ;  and 
death  takes  place  in  a  very  short  space  of  time. 

The  best  treatment,  of  course,  is  the  preventive 
treatment ;  and  there  are  two  ways  that  must  be  used  : 
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either  an  assistant  must  be  ready  to  thumb  any  vein 
that  may  be  opened,  and  keep  his  thumb  right  about 
the  subclavian  region  while  the  operation  is  going  on; 
or  another  expedient  may  be  used,  which  is  to  keep 
the  bottom  of  the  wound  which  is  being  dissected  thor- 
oughly wet  in  a  puddle  of  some  antiseptic  fluid.  Either 
of  these  measures  are  safe  ones. 

When  the  accident  occurs  it  is  generally  fatal.  One 
or  two  bubbles  of  air  occasionally  go  in  and  do  not 
make  enough  trouble  to  destroy  life,  although  there  is 
temporarily  faintness  and  palpitation.  The  sound  of  the 
entering  air  is  usually  quite  distinct.  It  is  sucked  in 
with  a  distinct  gurgle  ;  the  surgeon  at  once  becomes 
conscious  of  the  fact;  compresses  the  vein;  injects 
ammonia  or  brandy  ;  promotes  artificial  respiration  ; 
and,  in  the  slight  case,  succeeds  in  saving  life,  but  not 
in  the  severe  ones. 

ATHEROMA. 

The  next  subject  we  will  speak  of  is  that  condition 
of  the  arteries  which  leads  to  the  formation  of  aneu- 
risms. It  is  called  atheroma.  It  is  a  fatty  degenera- 
tion of  the  inner  coat  of  the  vessel  followed  by  ulcera- 
tions and  the  deposition  of  calcareous  salts,  brittleness 
and  stretching  of  the  wall  of  the  vessels  and  the  forma- 
tion of  a  sac. 

An  aneurism  means  a  sac,  or  bag,  which  contains 
blood.  It  is  usually  what  is  called  true  or  false.  If 
it  is  a  true  aneurism,  it  is  a  dilatation  of  all  the  walls 
of  the  artery.  If  it  is  a  false  aneurism,  it  is  a  dilata- 
tion only  of  a  portion  of  these  walls. 

The  mode  of  its  formation  is  always  consequent 
upon  this  atheromatous  change,  in  the  arteries  them- 
selves. The  arteries  are  very  smooth  elastic  tubes. 
They  twist  and  yield  with  every  pulsation  of  the  heart. 
They  shrink  and  open.  They  are  governed  by  a  set 
of  nerves  which  control  the  muscular  movements  of 
the  walls.  They  enlarge  or  diminish  in  consequence 
of  the  needs  of  the  part  to  be   supplied  with  blood. 
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When  the  part  or  limb  is  in  violent  exercise  and  the 
person  running  rapidly,  an  additional  blood-supply  is 
sent.  The  arteries  enlarge  ;  they  beat  more  rapidly 
and  expand  also ;  therefore  it  is  essential  to  the  life 
of  a  part  that  the  artery  should  be  compressible,  elastic, 
distensible.  When  the  condition,  or  change,  which  is 
called  atheroma  takes  place,  the  artery  becomes  di- 
minished as  to  its  calibre  and  stiffened  as  to  its  walls  ; 
loses  its  elasticity  ;  cannot  carry  any  more  blood  at 
one  time  than  at  another  time.  The  consequence  is, 
in  elderly  people,  when  the  atheromatous  condition  is 
well  pronounced,  that  the  blood-supply  to  the  feet  and 
distant  parts  is  not  only  insufficient,  but  is  incapable  of 
being  increased.  Let  such  a  part  be  exposed  to  cold 
and  the  blood  cannot  come.  The  result  is,  frequently, 
in  the  elderly,  the  gradual  occurrence  of  senile  mortifica- 
tion of  the  foot  in  consequence  of  a  slight  bruise,  or  a 
little  lameness,  or  ingrowing  nail  ;  exposure  for  a  few 
hours  in  riding;  anything  of  that  kind  will  gradually 
bring  on  stoppage  of  the  circulation ;  starvation  of  the 
part  and  mortification ;  senile  gangrene  of  the  limb. 
That  is  one  of  the  consequences  of  atheroma. 

Another  is  that  it  not  only  stiffens  the  walls  of  the 
vessels,  but  leads  to  ulcerations,  deposits  of  calcareous 
salts  and  thinning  of  their  walls  and  formation  of 
aneurisms.  Without  going  into  detail  we  can  make 
plain  in  a  few  words  how  this  takes  place.  Given  a 
very  smooth  elastic  tube  which  has  got  to  carry,  a  cer- 
tain amount  of  blood,  and  is  constantly  in  motion  by 
the  pumping  of  the  blood  through  it,  the  first  thing 
that  takes  place  usually  is  the  loss  of  brilliancy  and 
smoothness  of  the  innermost  coat.  Now  the  inner- 
most coat  of  the  artery  is  nourished  mainly  by  imbibi- 
tion of  the  blood  which  runs  through.  One  stage  of 
the  degeneration  which  results  when  the  coat  is  not 
perfectly  nourished  is  the  formation  of  fat.  Fat  cells 
form.  It  loses  its  smoothness,  becomes  slightly  rough- 
ened and  softened.  What  takes  place  when  in  ordinary 
cases  a  current  of  blood  that  is  being  pumped  through 
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a  smooth  tube  meets  with  an  obstructiou  ?  What 
takes  place  wheu  we  cut  an  artery,  or  vein,  and  allow 
the  blood  to  flow  upon  some  surface  ?  Immediate  de- 
position of  fibrin,  and  the  blood  separates  into  its  clot 
and  serum  and  fibrin.  The  result  of  this  slight  rough- 
ness inside  of  the  vessels  is  that  slow  deposition  of 
fibrin  takes  place  ;  more  obstruction  ensues  ;  the  cur- 
rent of  blood  beats  with  irregularit}'  upon  the  wall  of 
the  vessel,  and  the  inner  coat,  being  deprived  more 
and  more  of  its  nutrition,  finally  gives  way.  The 
result  is  a  slight  ulceration.  The  result  of  the  ulcera- 
tion is  a  pocket  of  greater  or  less  size  in  the  wall  of 
the  vessel.  In  this  pocket  gradually  become  deposited 
the  lime  salts  in  the  form  of  plates. 

Given  a  point  in  the  vessel  where  there  happens  to 
be  a  meeting  and  crossing  of  two  or  three  currents, 
where  the  circulation  is  not  so  perfect,  having  to  cross, 
as  it  would  in  a  single  tube,  here  let  an  atheromatous 
change  take  place  with  a  little  ulceration  and  you  can 
see  how  readily  that  pocket  will  deepen,  that  ulcera- 
tion will  increase,  and  the  coat  of  the  artery  will  be 
stretched  more  and  more,  and  finally  we  have  a  sac  or 
pouch  formed  in  which  the  blood  must  go  round  and 
round,  and  be  delayed  in  its  progress.  This  is  the 
way  the  ordinary  true  aneurism  is  formed. 

The  moment  the  sac  is  formed,  blood  delayed  in  it 
and  the  circulation  impeded,  nature  goes  on  to  another 
process,  which  tends  to  cure  it  ;  and  that  is  by  the 
formation  of  large  coagula  in  the  sac,  which  shall 
resist  the  impulse  of  the  blood ;  be  buffers  as  it  were 
against  the  danger,  and  lead  almost  to  a  state  of  repair. 
The  layers  of  fibrin  which  are  deposited  from  the 
coagula  on  the  inside  of  the  sac  become  pressed  down 
thinner  and  thinner,  and  those  which  lie  next  to  the 
wall  of  the  sac  become  very  white,  thin  and  firm  ;  the 
next  less  so,  and  the  next  less  so  ;  so  that  you  can  see, 
in  cutting  into  a  fresh  aneurism,  a  long  series  of  con- 
centric layers  like  the  layers  of  the  bark  of  a  tree  ; 
those  nearest   the   sac   white  and   hard,  next   a  little 
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darker,  and  the  central  ones  more  and  more  soft. 
Nature  makes  an  aneurism  by  ulceration  of  the  inner 
coat.  She  tries  to  cure  this  aneurism  by  the  coagula- 
tion of  the  blood  inside  the  sac  itself.  As  these  coagula 
form  more  and  more,  the  current  of  blood  must  go  more 
and  more  slowly  and  imperfectly  through  the  sac. 
Finally  the  blood,  instead  of  being  forced  through, 
trickles  through,  and  the  aneurism  may  be  almost 
cured.  This  is  nature's  process.  Now  it  seems  to  me 
that  this  process  indicates  precisely  the  course  we 
should  endeavor  to  pursue  in  curing  an  aneurism ;  that 
is,  to  imitate  nature  as  nearly  as  we  can ;  to  slow  the 
current,  and  encourage  the  deposition  of  coagula  by 
gradual  compression  and  by  rest. 
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XX. 

ANEURISMS    (continued). 

An  aneurism  is  defined  as  a  sac  containing  blood 
which  communicates  with  an  artery.  We  spoke  of  the 
mode  of  its  formation  in  the  last  lecture.  I  said  that 
coagulation  of  blood  in  the  sac  with  successive  layers  of 
fibrin  and  clot  was  nature's  method  of  trying  to  cure 
iu  I  should  add,  also,  that  nature  throws  out  another 
safeguard  on  the  outer  side  of  the  sac  as  the  aneurism 
progresses.  The  sac  of  the  true  aneurism,  owing  to 
the  ulceration  of  the  inner  coat  of  the  artery  and  the 
giving  way  of  the  middle  coat,  finally  consists  wholly 
of  the  outer  coat  of  the  vess'el.  Its  sac  pulsates  and 
stretches  and  throbs  with  every  beat  of  the  heart ;  and 
of  course  impinges  on  all  the  neighboring  tissues,  and 
gradually  absorbs  them.  In  doing  this  it  cannot  fail 
to  light  up  an  inflammation  in  the  connective  tissue 
round  about ;  and,  accordingly,  we  have  a  thickening 
of  the  sac  on  the  outside  produced  by  an  inflammatory 
process  in  the  connective  tissue  around  it.  Thus, 
then,  we  have  nature  trying  to  establish  a  series  of 
buffers  inside  to  check  the  flow  of  blood  inside  the 
sac ;  and  on  the  outside,  by  the  inflammatory  products 
of  the  connective  tissue,  resisting  the  pulsation  within. 
In  spite  of  all  this,  in  a  large  aneurism,  where  it  has 
got  well  under  way,  the  disease  goes  on,  and  the  force, 
like  all  hydraulic  pressure,  is  irresistible  and  absorbs 
everything  before  it.  Curiously  enough  it  is  said  that 
cartilage  is  a  tissue  which  resists  the  longest.  Bones 
yield  before  cartilages ;  soft  tissue,  of  course,  very 
rapidly. 

The  pressure  on  muscles  and  on  veins  and  on  nerves 
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gives  rise  to  great  interference  with  the  circulation  of 
the  part;  and  in  concealed  aneurisms  in  the  deeper 
parts  of  the  body  as  in  the  trunk,  usually  gives  rise  to 
great  pain  which  is  ascribed  to  rheumatism,  to  neural- 
gia, to  various  causes,  for  a  long  time  before  the  true 
trouble  becomes  apparent.  The  bones  are  absorbed ; 
the  bodies  of  the  vertebrae  are  eaten  off ;  the  sternum 
is  eaten  through.  An  aneurism  presents  itself  at 
some  unexpected  point  where  previously  there  was 
nothing  but  bone  and  hard  tissue,  and  then  it  goes  on 
pulsating  and  thinning. 

Its  usual  duration  is  said  to  be  from  two  to  four 
years.  It  generally  terminates  fatally,  and  usually  by 
rupture.  Occasionally  it  undergoes  an  inflammatory 
process  and  suppurates  ;  and,  rarely,  in  that  way  cures 
itself.  In  other  words,  by  the  time  the  sac  bursts,  so 
great  a  mass  of  protective  lymph  has  been  thrown  up 
around  it  that  the  discharge  is  mostly  of  pus ;  shrink- 
ing takes  place,  and  occasionally  the  aneurism  is  cured. 
More  often,  however,  it  bursts,  with  a  fatal  result. 

The  arch  of  the  aorta  seems  the  most  subject  to 
aneurism,  and  next  to  that  the  three  or  four  larger 
vessels.  The  popliteal  is  a  favorite  place,  next  to  that 
the  femoral,  then  the  carotid.  The  popliteal,  appar- 
ently, is  a  favorite  site  for  aneurism  on  account  of  the 
constant  flexion  and  extension  to  which  the  vessel  is 
subjected  in  the  movement  of  the  leg;  and  if  a  change 
begins,  as  it  often  does,  by  atheromatous  deposits  in  the 
artery,  there  is  the  place  where  it  is  very  likely  to 
stretch  and  bend  and  be  forced  to  give  way,  sooner 
than  in  other  parts  of  the  body.  This  is  the  true 
aneurism. 

There  are  other  varieties.  In  the  first  place,  it  is 
quite  evident  that  we  may  at  any  time  have  a  trau- 
matic aneurism.  This  may  be  produced  by  a  gun-shot 
wound  by  a  ball.  It  is  not  necessary  that  the  ball 
should  pierce  the  artery  to  give  rise  to  an  aneurism, 
but  run  across,  and  wound  and  bruise  its  coats.  A 
cut  or  stab  will  give  rise  to  an  aneurism.     The  blood 
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is  poured  out  into  the  cellular  tissue.  A  species  of 
connective-tissue  sac  is  formed  about  this  blood.  It 
slowly  forces  its  way  into  all  the  interspaces  of  the 
part,  as  the  thigh,  until  finally  the  fascia  lata  itself 
may  become  the  sac  of  the  traumatic  aneurism ;  the 
patient  still  surviving,  on  account  of  the  slow  daily  and 
weekly  loss  of  blood  not  affecting  him  so  rapidly  as  a 
sudden  gush  from  the  wound  ;  and  in  some  of  these 
cases  in  the  false  sac  of  a  traumatic  aneurism,  several 
pints  of  coagula  have  been  thrown  out. 

Then  there  is  the  dissecting  aneurism,  in  which  the 
dilatation  and  the  leaking  of  the  blood  takes  place  be- 
tween the  coats  of  the  vessel,  and  runs  along  its  course 
until  it  finally  makes  a  long  oblong  sac  between  the 
outer  and  middle  coats  of  the  artery,  and  dissects  often 
for  a  good  ways  into  the  tissues. 

Then  there  are  other  forms  where  an  artery  and 
vein  happen  to  be  wounded  together,  and  arterial  blood 
has  been  poured  into  the  vein.  This  occurred  fre- 
quently in  former  times  when  venesection  from  the  vein 
at  the  bend  of  the  elbow  was  so  common.  The  vein 
overlying  the  artery  on  the  inner  side  of  the  arm,  fre- 
quently in  puncturing  the  vein  the  artery  was  punct- 
ured. A  varicose  aneurism  was  formed  between  the 
two,  and  the  current  ran  together.  In  these  cases  a 
curious  pulsation  is  heard  ;  a  whirring  sound  ;  the  limb 
is  swollen  and  enfeebled.  There  is  more  or  less  pain. 
The  collateral  vessels  all  become  very  much  enlarged  ; 
but  this  process  may  go  on  for  a  good  many  years 
without  leading  to  a  fatal  result. 

What  are  the  signs  of  aneurism  ? 

Obviously  a  pulsating  tumor  ;  but  this  pulsation  must 
be  of  a  peculiar  kind,  and,  as  a  rule,  accompanied  by 
a  peculiar  sound,  to  make  it  sure  that  it  is  an  aneurism. 
The  pulsation  must  be  expansile  ;  not  merely  beating 
up,  but  dilating.  The  sound  is  like  the  placental 
souffle,  and  synchronous  with  the  pulsation  of  the 
heart.  All  tumors,  however,  which  pulsate  in  this 
curious  manner,  and  have  a  bruit,  are  not  aneurisms, 
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inasmuch  as  some  varieties  of  soft  erectile  tumors  and 
some  of  the  softer  forms  of  cancer  pulsate  and  give  a 
bruit  in  this  same  way  ;  so  that  we  must  judge 
somewhat  by  the  shape  and  size  of  the  tumor;  the  his- 
tory of  the  case;  its  effect  on  the  circulation  of  the 
parts  below,  etc.,  to  decide  whether  it  is  an  aneurism 
or  not.  Every  lump  that  is  elevated  on  the  artery 
and  appears  to  give  the  sign  of  pulsation  also,  may  not 
be  an  aneurism  ;  because  small  solid  tumors  like  ade- 
noids, in  which  the  glands,  especially  of  the  femoral 
triangle,  overlying  an  artery,  are  lifted  in  pulsation, 
are  trequently  mistaken  for  aneurism.  That  is  also 
true  in  the  neck,  where  an  enlarged  lymphatic,  partic- 
ularly if  located  opposite  the  bifurcation  of  the  exter- 
nal and  internal  carotid,  is  frequently  thrown  up  with 
a  marked  pulsation,  and  mistaken  for  carotid  aneurism. 
The  other  more  reliable  signs  of  aneurism  are  these  : 
first,  that  compression  of  the  main  trunk  of  the  vessel 
above  the  suspected  point  stops  the  pulsation  in  the 
aneurism,  (that,  of  course,  would  go  without  saying)  ; 
second,  that  compression  of  the  vessel  below  the  sus- 
pected point  always  increases  the  pulsation  in  the  sac 
of  the  aneurism  ;  and,  third,  that  the  natural  pulse 
in  the  vessels  below  the  aneurism  is  enfeebled  and 
sometimes  lost. 

Extensive  pulsation  in  the  site  of  a  great  vessel ;  a 
noise  heard  like  the  placental  souffle ;  the  ability  to 
check  the  pulsation  and  the  noise  by  compressing  the 
vessel  above  ;  increase  in  the  noise  and  pulsation  by 
compressing  the  vessel  below  ;  and  an  enfeebled  pulsa- 
tion in  the  vessels  supplying  blood  to  the  parts  further 
down  on  the  limb,  are  classical  signs  of  aneurism.  It 
is  quite  easy  to  find  these  in  the  popliteal,  not  difficult 
in  the  femoral,  but  in  any  portion  of  the  abdominal  or 
thoracic  aorta  these  signs  must  mainly  be  wanting. 
They  are  out  of  sight,  out  of  reach,  perhaps  may  not 
affect  particularly  the  circulation  in  the  two  legs  be- 
low. The  pulsation  of  the  abdominal  aorta  itself,  in 
the  feeble,  anaemic,  emaciated  person,  may  frequently  be 
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mistaken  for  aneurism  when  no  aneurism  whatever 
exists.  You  will  find  in  the  very  sick  and  enfeebled, 
whose  abdomen  is  retracted  with  emaciation,  that  by 
putting  the  hand  just  above  the  umbilicus  in  the  cen- 
tral line  and  pressing  moderately,  you  get  quite  a  forci- 
ble and  steady  pulsation  synchronous  with  the  beat  of 
the  heart;  this  is  simply  the  overaction  of  anaemia. 
So  that  all  the  signs  may  fail  in  the  case  of  an  internal 
aneurism,  except  possibly  you  may  hear  the  bruit,  or 
judge  of  what  is  taking  place  by  the  long-continued 
pain  which  it  produces. 

How  shall  an  aneurism  be  treated  ? 

There  are  two  modes.  We  might  apply  both  meas- 
ures to  either  form  of  aneurism  in  the  leg  or  arm,  but 
we  could  not  apply  operative  measures  to  aneurism  in- 
side the  thorax  and  abdomen.  One  class  of  measures 
are  called  constitutional,  and  the  other  operative.  The 
constitutional  measures  are  adapted  only  for  the  treat- 
ment of  those  aneurisms  which  are  beyond  the  sur- 
geon's reach,  about  the  heart,  in  the  thorax,  in  the 
abdomen. 

The  local  or  operative  measures,  of  course,  are 
adapted  to  all  other  classes  of  aneurisms,  in  the  limbs 
and  neck,  where  the  vessels  can  be  got  at. 

Valsalva,  long  ago,  and  Tufnel  proposed  certain 
methods  for  treating  aneurism  constitutionally,  which 
are  not  without  their  effect;  and  indeed,  as  this  is  the 
only  resource  in  these  aneurisms  inside  the  body,  we 
are  forced  to  adopt  this  treatment  or  none  at  all ;  and 
we  may  safely  say,  I  think,  to  the  patient,  that  if  the 
Tufnel  or  Valsalva  treatment  does  not  cure,  at  any 
rate  it  relieves  pain  a  good  deal  ;  prolongs  life  ;  ren- 
ders existence  comfortable  ;  and  postpones  the  day  of 
the  final  rupture  of  the  aneurism. 

These  constitutional  measures  consist  of  two  things 
—  first,  trying  to  reduce  the  vigor  and  celerity  of  the 
current  of  blood  in  the  sac  by  keeping  the  patient  per- 
fectly still  in  the  horizontal  position  and  allowing  him 
to  make  no  effort  whatever  ;  and  also   to  give  inter- 
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nally  medicines  which  will  check  and  slow  the  pulsa- 
tions of  the  heart  to  a  certain  degree,  such  as  digitalis, 
veratrum  viride  and  strophanthus.  The  use  of  these 
medicines  to  slow  the  current,  and  absolute  rest  on  the 
part  of  the  patient,  tend  to  quiet  down  the  cardiac  cir- 
culation ;  to  diminish  the  number  of  throbs  that  have 
got  to  go  through  the  aneurismal  sac  day  and  night; 
to  reduce  the  distensile  force  of  the  blood  ;  to  favor 
the  formation  of  clots,  and  check  the  growth  of  the 
aneurism.  There  is  no  doubt  that  a  great  deal  may 
be  effected  in  this  way. 

Anything  that  diminishes  the  throbbing  and  the  force 
of  the  pulsation,  diminishes  in  the  same  degree,  pain, 
which  is,  as  a  rule,  due  to  pressure  on  sensitive  neigh- 
boring parts.  A  good  deal  is  effected  by  selecting  the 
diet  of  the  patient,  and  giving  food  only  of  that  kind 
which  will  be  sufficient  to  sustain  life  without  stimulat- 
ing the  arterial  circulation.  A  reduced  diet,  not  star- 
vation, but  reduced ;  the  avoidance  of  all  stimulants 
of  every  kind  ;  perfect  rest  in  the  horizontal  position  ; 
remedies  to  reduce  the  action  of  the  heart ;  and,  in 
addition  to  this,  Tufnel  thinks  he  got  a  good  deal  of 
benefit  from  large  doses  of  iodide  of  potash.  The 
bromides  have  been  used  also  with  some  effect.  In 
this  way  an  aneurism  of  the  arch  of  the  aorta,  or  the 
thoracic  or  abdominal  aorta,  or  aneurism  of  the  in- 
nominate, which  are  beyond  reach,  may  be  prolonged 
and  quieted ;  and  the  patients  may  be  kept  going  several 
years.  If  they  are  content  to  lead  such  a  life,  reclin- 
ing in  bed,  pulsation  will  be  brought  to  its  lowest  ebb, 
and  occasionally  cures  have  been  effected.  Occasion- 
ally spontaneous  cures  have  occurred  in  aneurism  with- 
out any  treatment  whatever. 

Now  as  to  the  treatment  of  those  aneurisms  which 
are  in  the  limbs.  It  is  what  is  termed  operative  ;  but 
it  is  not  of  necessity  the  using  of  the  knife.  The 
number  of  modes  of  attacking  these  aneurisms  that 
have  been  proposed  is  very  great,  and  I  will  briefly 
run  them  over. 
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IncisioD,  ligation,  compression,  acupressure,  flexion, 
manipulation,  galvano-puncture  and  the  introduction  of 
solid  substances  into  the  sac. 

Antyllus,  far  back  in  Grecian  times,  attacked  aneu- 
risms boldly  by  opening  the  sac  and  seizing  the  vessels 
where  they  entered  and  emerged.  This  was  done 
without  ether  and  without  antiseptics,  and  with  almost 
none  of  the  assistance  that  we  have  now.  He  saved  a 
good  many  cases ;  and  was  a  strong  advocate  of  this 
method  of  treatment.  The  incision  was  made  boldly 
through  the  skin.  An  assistant  seized  the  artery 
above.  The  artery  was  tied  at  its  entrance  into  the 
sac,  and  then  the  point  of  exit  sought  and  the  artery 
tied  where  it  left  the  sac.  The  sac  shrivelled  up  ; 
slight  suppuration  took  place.  If  the  ligatures  ulcer- 
ated out  without  subsequent  haemorrhage,  the  patient 
recovered.  Unfortunately  it  was  found,  that  the  same 
condition  of  the  artery  which  made  the  sac  often  lead 
to  incomplete  healing  of  the  ligature.  Secondary 
hemorrhage  took  place  in  a  good  many  cases. 

The  next  mode  of  treatment  was  introduced  by  John 
Hunter,  and  consisted  in  tying  the  artery  to  control 
the  aneurism  at  a  distance  from  the  sac,  where  it  was 
healthy.  He  would  tie,  for  a  femoral  or  popliteal 
aneurism,  high  up  in  Scarpa's  triangle,  high  up  in  the 
groin  ;  and  he  would  tie,  for  instance,  for  an  aneurism 
of  the  radial,  high  towards  the  elbow  ;  tying  at  a  dis- 
tance from  the  sac,  between  the  sac  and  the  heart. 
This  was  the  usual  method  employed  when  the  ligature 
was  used  to  cure  an  aneurism  —  to  tie  at  a  distance 
from  the  sac,  between  the  sac  and  the  heart ;  because 
you  are  reasonably  sure  of  having  an  elastic  and  healthy 
artery  to  hold  the  ligature  ;  which  is  not  the  case 
within  an  inch,  or  half  an  inch  of  the  sac  itself.  The 
immediate  effect  of  tying,  for  instance,  the  femoral  in 
Scarpa's  triangle,  for  popliteal  aneurism,  is  to  arrest 
at  once  the  whole  circulation  in  the  sac  of  the  aneurism. 
Speedily  great  changes  took  place  in  the  foot  and  limb 
below.     Curiously  enough,  owing  to  some  disturbance 
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of  the  vaso-motor  nerves  probably,  the  temperature  of 
the  leg  and  foot  rises  after  the  ligature  is  applied. 
This  is,  however,  of  short  duration,  and  after  an  hour 
or  two  the  temperature  of  the  leg  and  foot  begins  to 
fall,  and  steadily  falls  below  the  normal  level,  owing 
to  the  cutting  off  of  the  arterial  supply  of  blood.  You 
have  a  shrunken,  pallid,  cold  foot  and  limb  ;  severe 
pain  as  a  rule.  The  circulation  wholly  ceases,  for 
the  time,  on  account  of  the  cutting  off  of  the  main 
supply,  which  has  gone  through  the  femoral  and  the 
sac. 

What  possible  protection  is  there  on  the  part  of 
nature  to  prevent  this  stoppage  from  being  permanent, 
and  the  limb  immediately  mortifying  and  sloughing  in 
consequence  of  the  sudden  and  complete  arrest  of  cir- 
culation ?  We  now  have  take  place  a  marvellous  pro- 
cess called  collateral  circulation.  We  know  the  infinite 
anastomoses  in  arteries  and  veins.  We  know  that 
pulsation  extends  through  numerous  branches  which 
interlace,  and  wind  about  in  every  possible  direction, 
in  between  the  muscles  and  fascia,  to  supply  the  differ- 
ent parts  of  the  limb.  Some  of  these  branches  dilate, 
and  thus  is  established  the  collateral  circulation.  If 
the  femoral  is  tied  at  the  apex  of  Scarpa's  triangle,  it 
is  tied  below  where  the  great  profunda  trunk  is  given 
off.  This  circulates  blood  through  the  muscles  of  the 
upper  part  of  the  thigh.  Gradually  the  smaller  vessels 
dilate;  and  arteries,  hardly  appreciable  before,  become 
of  considerable  size.  The  limb  is  eventually  supplied 
by  a  score  of  little  vessels  dilated,  where  it  was  before 
supplied  by  one  principal  stem.  A  similar  change 
takes  place  when  the  carotid  is  tied.  It  takes  place 
also  when  obstruction  of  the  vessels  takes  place  about 
the  aorta,  from  the  junction  of  the  perforating  artery 
from  the  sternum,  and  the  superficial  epigastric  artery, 
going  up  in  the  sheath  of  the  rectus,  and  forming  a 
large  loop  of  connection  ;  this  dilates  so  that  those 
vessels  become  of  large  size,  in  obstructions  in  the  ab- 
domen. 


LECTURES  ON  SURGERY.  365 

Obviously  success  in  curing  an  aneurism  by  ligature 
must  consist  in  several  things  —  first,  that  the  current 
shall  be  completely  cut  off  in  the  main  artery,  which 
supplies  the  sac;  and  sufficiently  far  away  from  the 
sac  to  prevent  the  chance  of  the  ligature  giving  way 
prematurely  on  account  of  the  atheromatous  and  rotten 
condition  of  the  vessel  near  the  sac  itself. 

Second,  that  it  must  be  so  tied  that  sufficient  smaller 
vessels  may  be  left  to  take  up  and  establish  the  collateral 
circulation  in  time  to  save  the  limb  below  from  dying 
from  want  of  arterial  blood.  Those  two  problems 
have  got  to  be  carried  out.  Now  a  certain  percentage 
of  ligations  of  large  vessels  after  Hunter's  method  are 
successful,  and  a  very  considerable  percentage  fail  ;  not 
only  to  cure  the  aneurism,  but  to  supply  the  limb.  Of 
what  use  to  cure  the  aneurism  if  subsequently  you 
have  to  amputate  the  limb  ?  You  could  have  done 
that  before.  In  a  very  considerable  percentage  after 
the  Hunterian  method  the  leg  and  foot  mortify  ;  and 
this  is  the  great  drawback  against  its  performance. 

Other  methods  have  been  introduced  which  seek  to 
obstruct  the  current  in  the  artery,  which  I  will  only 
mention  here,  inasmuch  as  they  are  of  the  same  class, 
and  might  as  well  be  mentioned  at  the  same  time. 

On  account  of  the  danger  of  suppuration  and  second- 
ary haemorrhage,  Simpson  introduced  what  is  called 
acupressure,  —  to  compress  the  vessel  by  steel  needles. 
The  needle  was  passed  in,  and  passed  under  the  vessel, 
and  left  in  the  sartorius  muscle,  for  instance  ;  and 
placed  in  such  a  way  that  it  was  held  between  the 
vessel  and  the  superficial  muscles.  The  artery  was 
merely  crossed  and  compressed  by  the  needle  for  a 
limited  space  of  time.  Twenty-four  to  forty-eight 
hours  was  ample  to  secure  permanent  obstruction  of 
the  femoral,  in  such  cases.  The  needle  was  slipped 
out ;  the  muscles  fell  back  into  place  ;  but  the  artery 
was  plugged. 

This  was  a  great  advance  over  the  old  method.  This 
was  the  first  stage  towards  the  better  securing  of  ves- 
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sels ;  but  we,  of  course,  have  got  by  all  that,  since  we 
have  the  antiseptic  and  organic  ligature,  made  up  of 
structures  which  either  fail  to  excite  suppuration,  or 
are  absorbed  after  the  wound  closes.  Cat-gut  ligatures 
are  absorbed.  The  silk  which  is  prepared  antiseptic- 
ally  probably  remains  ;  although  it  is  possible  it  may 
be  finally  absorbed.  Its  fibre  is  much  stronger  than  is 
that  of  the  cat-gut,  and  resists  much  better.  By  one 
of  these  means  we  can  now  tie  these  large  vessels  and 
not  expect  to  have  them  suppurate,  or  have  any  second- 
ary haemorrhage.  That  might  encourage  us  to  return 
to  the  method  of  Antyllus  ;  and,  in  fact,  it  is  now  occa- 
sionally used  with  success. 

With  all  due  respect  to  these  great  men,  it  is  evident 
that  all  these  methods  are  unphilosophical,  in  that  they 
do  not  follow  the  dictates  of  nature.  Nature  tells  us 
to  try  to  slow  the  current ;  to  try  to  promote  coagula- 
tion of  blood  ;  and  to  try  to  give  time  for  the  parts  to 
harden ;  but  not  to  cut  off  the  blood  instantly,  for  that 
she  never  does.  Hence  the  method  by  digital  com- 
pression has  proved  to  be  the  most  successful,  inasmuch 
as  it  imitates  more  closely  the  processes  of  Nature  her- 
self. Formerly  compression  was  applied  rudely  by 
means  of  a  bag  of  shot,  or  an  apparatus  rigged  with 
two  or  three  screws  and  pads,  so  that  you  could  push 
down  one  on  one  part,  and  another  on  another  part  of 
the  artery ;  and  these  measures  were  often  successful. 
Occasionally  they  failed ;  and  they  failed,  I  think,  be- 
cause the  mistake  was  made  of  applying  them  too 
forcibly.  It  is  not  necessary  to  stop  the  current  in 
curing  an  aneurism.  It  is  only  necessary  to  slow  the 
current ;  take  off  the  pressure  and  then  apply  it  again  ; 
and  frequently  the  aneurism  can  finally  be  permanently 
obstructed  and  stopped  by  the  formation  of  successive 
layers  of  clots.  The  danger  in  the  earlier  times,  in  the 
use  of  compression,  was  that  it  was  used  so  forcibly. 
The  hand  was  never  employed  ;  but  mechanical  means 
wholly.  These  mechanical  means  were  applied  and 
kept  on  as  long  as  it  was  thought  the  integrity  of  the 
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parts  would  stand  it;  aud  the  process  coutinued  for 
several  days.  The  result  was  frequently  oedema, 
sloughing,  abscess,  cellulitis,  such  a  condition  of  the 
limb  that  afterwards  no  further  operation  could  be  at- 
tempted on  the  vessel  or  the  part,  provided  this  first 
method  of  treatment  failed.  Hence,  if  you  are  going 
to  ligature  an  artery  for  an  aneurism,  do  not  touch  it 
by  any  other  means  first ;  but  if  you  are  going  to  try 
compression,  these  measures  may  be  used  ;  but  you 
must  not  expect  a  favorable  opportunity  to  ligature  the 
vessel  afterwards,  because  the  parts  will  almost  always 
be  so  changed  by  oedema,  that  the  ligature  will  fail, 
and  secondary  haemorrhage  occur,  and  antiseptic 
methods  prove  an  entire  failure.  Either  ligate  or 
compress. 

If  we  compress,  it  is  best  done  by  the  hands  of 
numerous  assistants,  and  done  with  the  fingers  ;  hold- 
ing them  so  as  to  almost  entirely  obstruct  the  current 
in  the  artery  for  a  few  minutes  at  a  time.  The  human 
hands  will  not  keep  up  pressure  on  the  artery  long. 
They  have  to  be  relieved  as  often  as  once  in  ten  to  fif- 
teen minutes.  It  is  not  desirable  that  absolute  stop- 
ping of  the  current  should  occur  for  any  length  of  time. 
It  may  be  held  still  a  little  while,  and  allowed  to  filter, 
the  effect  being  carefully  watched  in  the  diminished 
pulsation  in  the  sac;  in  its  thickening;  and  the  tem- 
perature of  the  parts  being  watched  to  see  if  any  in- 
flammatory changes  are  taking  place.  It  is  the  most 
philosophical  and  best  way  of  treating  aneurism  when 
it  can  be  done.  Obviously  it  cannot  be  used  as  well 
for  the  carotid,  as  for  the  femoral  or  axillary.  In 
pressing  over  the  carotid  we  have  to  press  down  upon 
the  pneumogastric  nerve.  We  generally  give  rise 
soon  to  great  pain  and  distress  and  symptoms  of  irrita- 
bility of  the  whole  sympathetic  system;  consequently- 
consecutive  and  long-continued  pressure  on  the  carotid 
is  not  generally  well  borne.  In  such  a  place  we  have 
only  one  other  resort,  and  that  is  the  ligature. 

We  have  by  no  means  finished  all  these  methods 
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that  have  been  tried ;  and  I  will  not  dwell  long  on 
them;  but  will  allude  to  them,  in  order  that  we  may 
understand  what  was  done,  and  why. 

There  is  the  method  by  partial  compression.  In 
popliteal  aneurism  the  leg  was  tied  up  in  extreme 
flexion.  It  pains  terribly.  The  patient  cannot  stand 
it  long.  It  requires  large  doses  of  morphia.  The  leg 
has  to  be  tied  up  and  let  down.  Slow  obstruction  of 
the  current  in  the  popliteal  vessel ;  plugging  of  the 
vessel  and  stopping  of  pulsation  in  the  aneurism,  some- 
times in  four  or  five  hours,  very  often  in  twelve  hours. 
This  method  in  the  popliteal  region,  and  at  the  bend 
of  the  elbow,  is  a  very  effectual  method  ;  and  if  it  is 
not  persisted  in  too  harshly,  it  is  frequently  successful. 
You  must  be  patient.  It  is  a  mode  of  treatment  that 
has  not  infrequently  been  successful,  and  has  occasion- 
ally been  disastrous  by  being  persisted  in  too  long ;  by 
making  the  aneurism  slough  and  leading  to  secondary 
haemorrhage.  You  cannot  appreciate  the  amount  of 
pain  that  the  patient  undergoes  when  the  leg  has  been 
tied  up  in  the  flexed  position  for  a  short  time.  The 
pain  is  intolerable.  The  leg  is  occasionally  relaxed  a 
little  and  then  brought  up  again.  Large  quantities  of 
opium  are  given.  You  do  not  have  this  pain  with 
gentle  manipulation  of  the  fingers  on  the  groin,  not  to 
such  an  extent ;  though  in  almost  all  the  immediately 
compressing  methods  the  patient  has  to  be  supported 
through  the  treatment  by  the  internal  use  of  opium,  to 
quiet  the  nervous  system,  to  a  moderate  degree. 

Manipulation.  —  That  would  seem  to  be  a  very  rash 
method  ;  and  yet  it  was  formerly  applied ;  consisting 
in  taking  the  sac  of  a  large  aneurism  and  kneading  it 
with  the  fingers  so  as  to  force  the  blood  to  coagulate. 
The  result  was  breaking  up  of  clots  in  the  part,  travel- 
ling of  emboli,  and  usually  disastrous  results. 

Galvano-puncture  is  pretty  much  like  the  injection 
of  astringents  into  the  sac.  By  that  is  meant  the 
throwing  of  the  galvanic  current  through  the  sac  and 
causing  the  blood  to  coagulate  by  the  process  of  elec- 
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trolysis.  The  blood  coagulates  around  the  two  poles 
of  the  galvanic  current  carried  through.  In  small 
aneurisms,  if  the  parts  around  can  be  secured  from  the 
travelling  of  clots,  no  doubt  it  would  succeed.  In 
larger  aneurisms  it  is  dangerous. 

Ergotin  has  been  given  subcutaneously  to  contract 
the  walls  of  the  vessels.  Bear  in  mind  that  here  you 
are  dealing  with  a  two-edged  sword.  You  are  not 
only  contracting  the  walls  of  the  vessel  itself,  but 
diminishing  the  circulation  in  the  limb  beneath  ;  and 
spontaneous  gangrene  has  followed  the  use  of  ergot, 
without  any  aneurism  at  all.  Ergotism  from  eating 
spurred  rye,  has  been  followed  by  epidemics  of  gan- 
grene in  various  parts  of  Europe.  Ergotine  will  con- 
tract the  coats  of  the  vessels  in  the  parts  where  you  do 
not  want  them  contracted,  as  much  as  in  the  parts 
about  the  sac,  where  you  do. 

The  Introduction  of  Substances  into  the  Sac.  —  That 
is  a  very  curious  phenomenon.  It  is  applicable  prin- 
cipally to  the  arteries  of  the  thorax  and  the  abdomen 
and  the  innominate,  for  instance,  parts  usually  treated 
by  what  are  called  constitutional  measures.  This  con- 
sists in  taking  a  very  fine  roll  of  silver  or  nickel-plated 
wire,  puncturing  the  sac,  and  passing  in,  perhaps,  yards 
of  fine  wire.  The  result  is  coagulation  of  fibrin  around 
these  little  fibres ;  immense  increase  in  coagulability; 
occlusion  of  the  aneurism  ;  in  a  few  cases  cure ;  in 
many  cases  suppuration  and  death.  It  may  be  tried  as 
a  last,  and  I  would  say  almost  desperate  resort  in  the 
case  of  innominate  or  thoracic  aneurism,  where  the  sac 
can  be  got  at ;  and  where  the  methods  of  rest,  seda- 
tives, starvation  and  drugs  have  failed  ;  where  the  sac 
has  increased,  and  the  patient  is  going  to  die,  it  is  quite 
justifiable  to  try  this  method,  provided  the  patient 
understands  it,  and  wishes  to  have  it  done.  A  few 
cases  have  succeeded,  but  not  a  great  many. 

We  are  reduced  then  I  think,  after  all,  in  the  opera- 
tive treatment  of  aneurisms  to  only  two  methods.  One 
is   to   tie  the  vessel ;  the  other  is  to  compress  it.     It 
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may  be  done  in  a  great  variety  of  ways,  and  is  fre- 
quently curative.  Tlie  danger  of  too  sudden  ligation, 
or  of  sudden  compression,  is  that  there  is  not  Lime 
enough  to  establish  the  collateral  circulation,  and  that 
the  parts  below  will  die,  and  mortification  take  place. 
This  may  not  extend  up  very  far.  Sometimes  the  pa- 
tient loses  a  toe,  or  several  toes  ;  sometimes  the  process 
stops  at  the  instep ;  and  sometimes  involves  the  whole 
leg;  and  where  such  a  result  does  occur  we  might 
just  as  well  have  amputated  the  leg  before  and  saved 
all  this  trouble,  as  amputate  it  afterwards  for  sponta- 
neous gangrene.  A  distingaisheid  physician  in  Loudon, 
a  few  years  ago,  preferred  amputation  of  the  thigh  to 
the  tiresome  and  unsuccessful  treatment  of  a  large 
popliteal  aneurism ;  and  he  promptly  recovered  from 
the  operation.  There  is  an  open  question,  in  case  of  a 
large  aneurism,  where  there  is  a  good  deal  of  doubt 
whether  you  can  cure  it  without  gangrene,  in  regard  to 
the  proper  method  of  procedure.  Undoubtedly  the 
majority  would  say  they  preferred  any  chance  of  liga- 
ture or  compression,  rather  than  the  chance  of  losing 
a  limb. 

Venous  aneurisms,  or  as  they  are  sometimes  called, 
varicose  aneurisms,  which  consist  in  a  communication 
between  the  artery  and  vein,  in  consequence  of  a  wound 
which  has  failed  to  kill  the  patient  by  bleeding  ;  which 
has  let  the  arterial  blood  run  out  into  the  vein  ;  are 
frequently  of  long  duration  ;  not  always  fatal ;  do  not 
always  increase  fast ;  and  do  not  always  call  for  surgi- 
cal interference.  Unfortunately  they  often  happen  in 
inaccessible  parts  of  the  body ;  for  instance,  stabs  in 
the  groin  and  wounding  of  the  iliac,  so  that  the  iliac 
arterial  current  communicates  with  the  iliac  vein.  Such 
a  case  gives  rise  to  an  enormous  buzzing  tumor  inside 
the  abdomen,  which  is  heard  with  a  whirring,  rasping 
sound,  pretty  much  like  the  saw,  or  a  planing  machine. 
This  gives  rise  to  pain  and  oedema  of  the  leg ;  retrac- 
tion in  order  to  favor  it ;  and  to  incapacity  ;  but  not 
necessarily,  or  rapidly,  to  destruction  of  life.     If  these 


LECTURES  ON  SURGERY.  371 

cases  can  be  reached  early,  they  may  be  cured,  fre- 
quently, by  compression  ;  and  that  is  the  most  judicious 
form  of  treatment  to  apply.  If  they  are  small  and 
very  accessible,  they  may  be  laid  open,  and  the  artery 
and  vein  thoroughly  tied. 


372  LECTURES  ON  SURGERY. 


XXL 

DISEASES  OF  THE  BONES. 

These  are  just  the  same  as  the  diseases  of  the  soft 
parts,  only  they  have  different  names.  What  is  called 
ulceration  in  the  soft  tissues  is  called  caries  in  the  bone  ; 
and  what  is  called  mortification  in  the  soft  tissues  is 
called  necrosis  in  the  bone.  The  names,  however,  need 
not  confuse  us ;  but  the  processes  which  take  place  in 
bone  as  distinguished  from  the  same  processes  in  the 
soft  tissues  are  very  different  on  account  of  the  differ- 
ence of  the  tissue.  The  bone  is  immensely  hard.  All 
processes  which  take  place  in  it  are  proportionately 
slow ;  and  the  process  of  ulceration,  or  the  process  of 
suppuration,  or  inflammation  in  the  bone  itself,  is  a 
matter  of  weeks  or  months ;  whereas  the  same  process 
would  run  its  course,  in  the  soft  parts,^in  a  few  days. 
Singularly  enough,  bones,  which  are  quite  free  from  sen- 
sitiveness, become  excessively  painful  when  inflamed  ; 
and  this  is  due,  probably,  to  the  fact  that  their  interior 
is  subjected  to  an  immense  hydraulic  pressure  on 
account  of  the  hardness  of  the  bony  structures,  where 
inflammatory  processes  and  exudations  are  taking 
place ;  just  as  the  pain  of  felon  or  deep  whitlow, 
which  is  intense  as  compared  with  the  pain  of  a  super- 
ficial abscess  in  a  lymphatic  gland;  just  as  we  know 
that  that  must  be  due  to  the  fact  that  pus  is  shut  down 
on  the  bone  under  the  periosteum ;  so,  in  the  bone  it- 
self, inflammatory  processes  are  very  painful,  as  well 
as  very  slow. 

The  first  class  of  affections  of  the  bones  which  we 
naturally  would  take  up  would  be  those  which  affect 
the  periosteum  or  membrane  which  nourishes  the  bone 
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upon  the  outside.  The  periosteum  is,  in  its  healthy 
state,  a  thin  and  nearly  transparent  membrane,  made 
up  of  a  delicate  web  of  connective  tissue  containing 
vessels,  clinging  closely  to  the  bone,  fitting  it  snugly  in 
every  direction,  having  to  be  dissected  up  to  distinguish 
it  from  the  bone  and  affording  the  superficial  bone  a 
large  part  of  its  nourishment.  The  Haversian  canals 
and  the  inner  periosteum  also  nourish  the  inside  of  the 
bone.  The  simplest  and  most  common  affection  of  the 
periosteum  is  called 

SIMPLE  A^UTE  PERIOSTITIS. 

It  usually  comes  on  in  consequence  of  a  blow,  or  fre- 
quently by  great  exposure  to  cold.  It  has  frequently 
arisen  from  the  patients  plunging  into  freezing  water, 
or  standing  for  a  good  while  in  snow,  and  then  walking 
about  briskly  and  restoring  the  circulation  too  rapidly, 
or  approaching  a  fire,  something  of  that  kind.  It  often 
occurs  over  the  tibia.  I  will  take  that  as  a  site  of  the 
disease  easy  to  demonstrate  and  talk  about. 

What  are  the  signs  of  simple  acute  periostitis  ?  Al- 
ways swelling,  always  a  tumor,  but  small,  defined,  oval, 
firm,  painful.  This  is  due  to  the  pouring  out  of  serum 
and  the  white  cells  of  the  blood  between  the  perios- 
teum and  the  bone.  Nothing  can  resist  this  hydraulic 
pressure.  The  bone  does  not  give  way,  but  the  mem- 
brane over  it  does,  and  it  rises  out  in  the  form  of  a  sac. 
This  sac  raises  the  fascia  and  muscle  over  it  and  the 
skin,  so  that  we  feel  the  tumor  on  the  surface,  which 
is  due  to  effusion  of  serum.  It  does  not  fluctuate.  It 
is  too  tight  and  hard  to  fluctuate.  There  is  no  dis- 
coloration of  the  skin.  A  painful,  non-pulsating  and 
non-fluctuating  tumor  over  the  hard  bone;  that  is  the 
peculiarity  of  acute  periostitis. 

It  arises  also  from  other  diseases.  It  arises  very 
frequently  from  syphilis.  Then  it  is  of  a  much  more 
subacute  or  chronic  character.  The  pain  is  aching  and 
dull.  The  formation  of  the  tumor  is  slow.  It  never 
reaches  the  suppurative  stage.    It  forms  an  outgrowth 
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upon  the  bone  called  a  node,  beneath  the  periosteal 
layer. 

The  treatment  of  acute  simple  periostitis  is  easy  and 
quite  sure  to  effect  a  cure  if  it  is  attended  to  promptly. 
The  limb  must  be  kept  strictly  still  in  the  horizontal 
position ;  warm  fomentations  applied  over  it  are  often 
sufficient.  If  that  is  not  sufficient,  a  cure  may  be  has- 
tened by  a  blister,  or  the  strong  ethereal  tincture  of 
iodine,  or  compound  tincture  of  iodine,  applied.  In 
the  mild  case,  often  the  result  of  rest  and  warmth  and 
subsequent  blistering  is  to  cause  gradually  an  absorp- 
tion of  the  effused  fluid ;  the  periosteum  settles  down 
upon  the  bone  and  the  disease  is  cured.  If,  however, 
the  disease  is  seen  at  a  later  stage  and  has  gone  too 
far  to  be  relieved  by  this  simple  method  of  treatment, 
then  the  best  treatment  is  an  incision,  which  should  be 
made  down  to  the  bone  until  we  are  sure  that  the  knife 
scrapes  on  the  bone  itself.  That  is  curative  at  once. 
Inflammation  subsides ;  the  pain  goes  away ;  bloody 
serum  and  thickened  flakes  come  out  through  the  open- 
ing in  the  periosteum.  Possibly  suppuration  takes 
place,  but  not  always.  If  the  part  is  stuffed  with  anti- 
septic gauze,  probably  it  will  not  suppurate.  The 
pain  is  relieved  at  once,  and  the  patient  gets  well. 
That  is  simple,  acute,  circumscribed  periostitis. 

There  is  another  form  called  diffused  periostitis, 
which  corresponds  to  diffused  cellulitis  in  the  soft  tis- 
sues, and  is  distinguished  from  abscess ;  and  this  dif- 
fused periostitis  is  one  of  the  most  fatal  and  rapid 
complaints  that  can  occur.  It  either  destroys  the  pa- 
tient's limb  and  leads  to  amputation  after  spontaneous 
fracture  of  the  bone,  or,  more  frequently,  it  leads  in 
feeble  persons  to  death.  Diffused  suppurative  perios- 
titis is  exactly  like  diffused  suppurative  cellulitis. 
There  is  no  boundary  wall  of  lymph ;  no  limit  of  the 
disease.  It  strips  the  periosteum  from  the  bone  and 
forms  an  immense  sac  of  pus  with  marked  constitu- 
tional symptoms. 

On  account  of  the  very  severe  constitutional  symp- 
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toms  it  produces,  the  name  of  typhoid  of  boue  has  been 
given  to  it.  It  occurs  almost  always  in  children,  af- 
fects^especially  the  lower  part  of  the  femur  and  upper 
part  of  the  tibia,  and  produces  intense  constitutional 
symptoms  resembling  typhoid  fever.  The  child  has 
high  temperature  and  sometimes  a  slight  cutaneous 
eruption  like  typhus ;  becomes  rapidly  and  intensely 
sick ;  and  swelling  and  oedema  begin  about  the  lower 
part  of  the  femur,  usually  above  the  joint  and  deep  in 
under  the  fascia  lata,  so  that  it  does  not  make  much 
external  showing  at  any  particular  point ;  general 
oedema,  with  great  pain,  and  very  severe  constitutional 
symptoms. 

The  progress  of  the  disease,  if  let  alone,  is  that  sup- 
puration forms  under  the  periosteum  on  the  shaft  of 
the  femur  without  any  boundary  being  set  up  by  the 
pouring  out  of  lymph  ;  strips  up  the  periosteum  ;  bursts 
through  the  periosteum  ;  makes  a  large  sac  of  pus  held 
by  the  fascia  lata  ;  and  in  consequence  of  its  denuding 
the  shaft  of  the  femur  of  periosteum,  the  bone,  lying 
in  this  mass  of  pus  so  long,  rapidly  becomes  carious. 
Sometimes  the  disease  goes  through  the  bone  and  affects 
the  medullary  cavity,  if  it  goes  on  long  enough.  It  is 
very  difficult,  almost  impossible  for  this  abscess  to  burst ; 
the  fascia  lata  making  a  secure  bag  for  it.  It  retains 
the  pus,  and  you  are  conscious  of  a  large  fluctuating 
sac.  The  child  sinks  into  a  state  of  great  exhaustion. 
If  the  disease  goes  still  further  unrelieved,  the  medulla 
of  the  femur  having  been  invaded,  the  shaft  becomes 
carious  and  extremely  brittle,  and  in  some  slight  move- 
ment breaks  ;  and  you  have  spontaneous  fracture  of 
the  femur,  shown  by  great  pain  and  by  the  drawing  up 
of  the  two  ends  of  the  bone.  This  is  an  extreme  con- 
dition and  it  is  usually  followed  by  death.  Occasion- 
ally, it  is  said,  the  disease  appears  on  the  upper  part 
of  the  femur.  It  does  not,  as  a  rule,  affect  the  joints  ; 
but  the  shaft  under  the  periosteum. 

This  disease  is  unfortunately  often  overlooked  in  its 
earlier  stages  when  something  might  be  done  to  con- 
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trol  it.  It  is  mistaken  for  typhoid  fever,  or  rheuma- 
tism ;  aud  it  is  not  until  excensive  destruction  has  taken 
place  that  the  presence  of  a  fluctuating  sac  is  detected. 
Then  if  it  is  laid  open,  and  the  surgeon  passes  in  his 
finger,  he  finds  the  shaft  of  the  femur  lying  smooth  as 
a  stick,  without  any  covering,  running  through  this  sac 
of  pus.  Amputation  in  that  case  is  frequently  the 
only  means  of  saving  life ;  the  disease  of  the  femur 
having  gone  so  far  that  it  is  incapable  of  repair.  If 
the  disease  can  be  recognized,  and  is  recognized  early, 
no  doubt  much  can  be  done  to  relieve  it. 

The  commencement  of  the  disease  is  dov^n  on  the 
bone  just  as  felon  is  on  the  finger,  but  the  depth  from 
the  surface  is  vastly  greater  than  in  the  hand. 

The  true  treatment  is  early  and  deep  incision.  This 
must  be  made,  however,  with  great  caution.  The  skin 
and  cellular  tissue  should  be  cut  through ;  then  the 
fascia  lata  nicked  and  pricked,  and  slit  up  on  a  direc- 
tor, and  the  finger  passed  in,  and  perhaps  the  director, 
and  moved  about  until  pus  is  reached.  When  found, 
free  incision  should  be  made,  and  the  cavity  washed 
out.  It  is  better,  probably,  to  make  two  incisions  on 
opposite  sides,  put  through  a  drainage-tube,  and  irri- 
gate constantly  through  the  tube.  If  this  can  be  done 
at  a  very  early  stage,  the  femur  may  be  saved,  other- 
wise not. 

Almost  all  the  cases  I  have  seen  have  been  hospital 
cases  ;  and  those  I  have  seen  in  private  houses  have 
been  just  as  far  advanced  as  when  they  are  brought  to 
the  hospital.  All  the  cases  I  have  seen  have  been  in 
the  advanced  stage,  where  there  was  a  large  sac  of 
pus,  the  femur  already  denuded,  and  destruction  gone 
on  beyond  the  chance  of  doing  any  good.  I  have  once 
or  twice  seen  spontaneous  fracture,  several  times  am- 
putation, and  several  times  death.  The  worst  ampu- 
tation is  that  which  has  to  be  done  in  the  feeble 
person  above  the  middle  of  the  femur ;  and  it  is 
very  liable  to  be  fatal,  on  account  of  the  severity  of 
the  operation,  the  location  of  it,  and  the  weakness  of 
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the  patient.  Sometimes  there  is  no  other  resort  to 
try. 

This  disease  is  not  very  much  insisted  on  in  text- 
books, but,  as  it  is  the  cause  of  loss  of  limb  and  life,  I 
liave  dwelt  a  little  more  upon  it ;  and  you  will  find  in 
the  poorer  population  of  all  cities,  among  feeble  chil- 
dren, these  conditions  come  on  not  very  rarely. 

Exposure  to  cold  and  blows,  going  in  bathing  in 
improper  seasons  of  the  year,  being  wet  and  going 
about  in  wet  clothing,  blows  about  the  tibia  and  femur 
in  the  feeble  child  ill-nourished,  will  bring  on  this  con- 
dition, or  some  other  form  of  suppuration  of  bone. 
Sometimes  it  brings  on  abscess  in  the  bone  itself,  of 
which  we  will  speak  presently. 

CARIES 

Is  an  ulceration  of  the  bone ;  a  disintegration  and 
breaking  down ;  washing  out  of  lime  salts;  changing 
of  cancellous  tissue  into  either  a  tubercular  cheesy 
mass,  or  fat ;  and  the  formation  of  a  soft  vascular 
mass,  which  rapidly  loses  its  firmness,  and  remains  as 
a  soft  substance  inside  the  cancellous  tissue  of  the 
bone.  As  you  might  suppose  from  that  description 
caries  almost  always  occurs  near  the  epiphyses,  rarely 
in  the  shafts.  It  is  about  the  joints  that  you  see  al- 
most all  the  cases  of  caries.  Caries  is  not  confined  to 
any  age,  but  it  is  more  frequent  in  the  young;  and 
necrosis,  I  think,  is  more  common  in  the  adult  than  in 
the  child. 

There  seems  to  be  no  reparative  effort  in  caries.  It 
is  an  ulcerative  process,  and  goes  on  very  slowly  and 
insidiously  ;  not  very  painful ;  no  very  acute  symp- 
toms ;  and  destroys  large  surfaces  on  the  inside  of  the 
bone,  and  finally  gives  rise  to  an  abscess,  in  many 
cases  with  a  sinus  leading  down  into  the  cavity. 
Through  this,  after  a  long  while,  the  patient  may  suc- 
ceed in  throwing  out  the  pus  and  all  the  broken-down 
cancellous  tissue ;  and  in  some  cases  the  disease  will 
heal  up  spontaneously  under  constitutional  treatment 
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and  without  surgical  interference  ;  but,  if  it  is  recog- 
nized, it  unquestionably  does  better  with  surgical  in- 
terference ;  and  in  some  cases,  if  it  can  be  attacked 
early,  it  seems  as  if  it  could  be  almost  aborted ;  that 
is,  you  have  the  symptoms,  for  instance,  of  a  slight 
amount  of  swelling  and  oedema ;  a  tender  spot  on  the 
foot ;  lameness  in  walking ;  perhaps  a  little  hectic  at 
night;  occasional  occurrence  of  sweats;  if  the  symp- 
toms persist  a  good  while  and  the  surgeon  makes  a 
prompt  incision  down  upon  the  bone,  he  finds  usually 
the  periosteum  thickened  and  somewhat  separated  from 
the  bone.  He  finds,  to  his  surprise,  when  he  presses 
upon  the  bone  that  it  is  a  shell ;  it  lets  a  blunt  instru- 
ment push  into  it ;  break  through  this  little  outer  shell 
and  you  find  a  carious  cavity,  which  was  originally  the 
cancellous  tissue  of  the  bone.  It  has  all  been  thinned 
out  and  absorbed,  so  that  it  is  semi-fluid  ;  and  there  is 
nothing  but  a  shell  of  bone  surrounded  by  periosteum. 
In  this  condition  of  things,  if  the  cavity  is  carefully 
curetted  and  drained,  and  packed  and  washed  out,  fre- 
quently a  good  result  ensues. 

NECROSIS. 

Caries  is  somewhat  different  from  necrosis  in  this 
respect,  that  you  may  scoop  out  all  the  carious  cavity 
down  to  a  point  where  it  seems  that  nothing  more  can 
be  scooped  out  without  violence,  and  may  have  that 
promptly  followed  by  repair.  Such  is  not  the  case 
with  necrosis.  If  you  attack  necrosis  and  attempt  to 
cut  it  away,  before  nature  has  separated  it  and  marked 
the  line  of  demarcation  between  living  and  dead  bone, 
you  do  not  succeed  in  establishing  repair  ;  but  the  ne- 
crotic process  goes  on,  until  the  limit  is  set  by  nature, 
and  the  piece  can  be  removed.  This  loose  piece  is 
sometimes  called  a  sequestrum  ;  and  it  is  only  after  it 
is  thoroughly  detached  that  it  can  be  removed  with 
any  great  advantage.  It  may  be  hastened  to  a  certain 
degree  by  cutting  through  the  shell  of  bone  that  sur- 
rounds it,  and  giving  it  free  exit ;  but  it  is  hardly  use- 
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ful  to  attempt  to  tear  it  away  before  it  has  become 
loosened  itself,  because  you  cannot  end  the  disease  un- 
til nature  has  stopped  the  necrosing  process. 

Necrosis  is  like  gangrene  or  mortification  of  the  soft 
parts.  Some  portion  of  the  vessels  of  the  bone  be- 
come obstructed ;  the  Haversian  canals  become  shut 
up  with  inflammatory  exudation  or  coagula ;  the  nutri- 
tion is  cut  off  from  quite  a  piece  of  bone,  and  it  dies ; 
and  then  nature  makes  the  effort  to  separate  it  from 
the  living  tissue  by  an  active  process  of  exudation,  in- 
flammation and  suppuration  around  it.  This  gives  rise 
to  abscess.  Then  the  abscess  drills  a  hole  through  the 
bone ;  then  comes  up  to  the  surface  under  the  fascia, 
and  finally  makes  a  small  outlet,  and  leaves  one  of 
those  little  red  pouting  sinuses.  You  pass  the  probe, 
and  come  down  upon  a  little  hole,  of  which  you  are 
conscious,  in  the  bone,  about  large  enough  to  admit  a 
shot ;  and  then  you  strike  inside  a  bare  portion,  which 
may  or  may  not  be  loose,  according  to  the  length  of 
time  the  disease  has  existed.  Meanwhile,  nature  sur- 
rounds this  bad  piece  with  a  strong  circle  of  vessels, 
and  active  inflammatory  processes,  which  finally  slough 
it  off  and  let  it  lie  loose  in  the  cavity.  Now  comes  in 
a  very  extraordinary  process  of  nature  to  prevent  fract- 
ure of  the  limb  while  this  destruction  takes  place. 
Suppose  the  necrosis  takes  place  in  the  tibia.  While 
the  dead  bone  is  being  separated  and  got  ready  to  be 
thrown  off,  new  bone  is  thrown  out  all  around  to 
strengthen  the  diseased  shaft ;  and  an  involucrum,  or 
shell,  is  formed  around  the  diseased  piece  ;  and  the 
bone  enlarges,  and  is  very  much  broader  than  the 
tibia  of  the  other  side.  In  the  midst  of  this  enlarge- 
ment you  find  the  sinus  which  leads  down  directly 
through  the  bone  to  the  sequestrum.  The  formation 
of  new  bone  is  a  very  important  provision  on  the  part 
of  nature  to  prevent  fracture  of  the  limb  while  separa- 
tion of  a  dead  piece  of  the  shaft  takes  place.  But  at 
the  same  time  this  change  defeats,  so  to  speak,  the 
other  object  of  nature,  which  is  to  cast  off  the  dead 
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piece,  because  it  encloses  it  firmer  and  firmer  in  the 
shell.  The  result  is  that  a  sequestrum,  per  se,  is 
never  discharged  from  the  living  tissues.  It  is  held 
in  sometimes  for  years ;  and  it  rattles  about,  so  to 
speak,  inside  the  tibia  in  this  cavity,  surrounded 
by  new  bone  :  never  healing ;  always  keeping  up  a 
slight  discharge  ;  but  never  having  an  opportunity  to 
escape. 

There  is  not  much  pain  in  this  process.  It  is  a  slow 
process.  I  have  seen  sequestra  in  the  tibiae  of  patients 
who  have  gone  about,  and  the  duration  of  the  disease 
reach  forty  years  without  any  operation ;  without 
much  impairment  of  health,  and  without  a  great  deal 
of  pain.  But  the  disease  does  not  get  well  until  the 
surgeon  interferes.  So  then,  when  we  have  found  this 
sinus,  the  true  practice  is  to  cut  down  and  chisel  away 
and  trephine  away  a  large  portion  of  this  shell  of  new 
bone,  to  open  up  the  cavity  in  which  the  sequestrum 
lies.  If  it  is  loose  we  take  it  out ;  and  if  not,  we  wait 
for  it.  If  we  take  it  out,  it  promptly  heals,  and  be- 
comes a  strong  serviceable  limb. 

These  are  the  marked  differences  between  caries 
and  necrosis.  Caries  is  essentially  destructive  through- 
out. It  is  an  ulceration.  It  occurs  frequently  in 
youth  ;  almost  always  about  the  epiphysis.  It  is  slow, 
insidious,  but  it  does  not  get  well,  as  a  rule,  without 
operative  interference ;  and  if  the  cavities  are  scraped 
out,  it  usually  gets  well.  Necrosis,  on  the  other  hand, 
is  a  disease  of  strong  adults,  frequently.  The  dis- 
eased piece  can  never  escape.  It  is  incurable  except 
by  operation ;  and  the  operation  usually  is  curative. 
Sometimes,  however,  it  unfortunately  happens,  that  the 
bone  is  so  thoroughly  diseased,  that  the  same  process 
is  repeated  in  different  portions  of  the  shaft,  over  and 
over  again ;  and  occasionally  you  see  the  tibia  so 
riddled  with  sinuses,  and  so  deformed  by  the  growth 
of  new  bone,  that  it  is  practically  useless  ;  and  in 
such  a  case  amputation  is  the  best  treatment  for  the 
patient. 


LECTURES  ON  SURGERY.  381 


ABSCESS  OF  BONE. 


There  is  a  form  of  suppuration  in  the  bone  which  is 
called  abscess  of  bone.  The  peculiarity  of  this  seems 
to  be  that  it  is  essentially  a  pus  formation,  without 
caries  or  necrosis,  taking  place  somewhere  in  the 
medullary  tissue  of  the  bone.  It  generally  occurs 
somewhat  near  the  joints ;  but  may  be  in  the  shafts  of 
the  long  bones.  Unlike  the  other  affections  of  which 
we  have  spoken,  it  is  intensely  painful.  The  agony  is 
great  and  lasting.  The  patient  loses  sleep,  emaciates, 
has  unbearable  pain  all  the  time,  and  there  is  no  appar- 
ent cause  for  it ;  he  will  point  out  the  location  of  the 
pain,  but  you  cannot  see  any  change  on  the  outside. 
You  may,  perhaps,  by  taking  the  finger  and  rapping 
about  on  the  bone,  come  upon  a  point  where  he  winces 
every  time,  and  says  it  is  exquisitely  painful ;  and  you 
may  find  a  slight  degree  of  oedema.  There  is  not 
much  swelling,  but  constant  acute  pain,  which  must  be 
distinguished  from  neuralgic  pains,  which  latter  may 
last  months  or  years.  This  pain  is  due  to  the  forma- 
tion of  a  small  amount  of  pus  ;  rarely  more  than  a 
drachm,  in  the  bone ;  shut  in  ;  trying  to  bore  its  way 
out.  It  is,  I  suppose,  comparable  to  the  pain  of  felon 
in  the  hand.  If  this  disease  is  recognized,  a  cure  is 
quite  easy  and  certain.  Cut  down  upon  the  bone  and 
trephine  the  shaft  and  open  the  medullary  cavity  and 
give  exit  to  the  pus,  if  it  is  found.  If  it  is  found,  I 
say,  because  sometimes  after  trephining  you  are  dis- 
appointed that  you  do  not  strike  directly  upon  pus, 
and  have  been  deceived  perhaps  to  the  extent  of  one- 
half  to  one  inch  in  the  location  of  the  pain.  It  is  not 
exact,  and  you  have  not  hit  the  exact  spot.  In  this 
case  by  taking  a  gimlet,  or  something  of  that  kind,  and 
boring  up  and  down  in  the  medullary  cavity,  you  al- 
most invariably  strike  the  pus ;  and  you  are  surprised 
to  see  how  little  there  is,  and  you  are  also  surprised 
to  see  how  absolute  the  relief  is  ;  and  how  promptly 
this  cavity  will  granulate  and  heal  up.     This,  if  they 
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can  be  recognized  and  treated,  is  an  extremely  satis- 
factory class  of  cases.  Unfortunately,  like  the  cases 
of  acute  diffuse  periostitis,  they  frequently  are  not 
diagnosticated  until  they  have  produced  destructive 
effects  in  the  bone  itself. 

OSTEOMYELITIS. 

There  is  a  disease  of  the  marrow  of  the  bone  which 
is  like  a  diffused  periostitis ;  that  is  to  say,  it  is  a 
diffused  inflammation  of  the  cavity  of  the  bone  and 
that  membrane,  which  lines  the  inside  of  the  bone, 
sometimes  called  an  endosteum.  It  is  not  a  distinct 
membrane,  but  made  up  of  cellular  tissues  and  fat 
cells,  whose  vessels  nourish  the  inside  of  the  bone. 
This  disease,  as  you  might  suppose,  shut  away  inside 
the  cavity  of  the  bone,  is  usually  the  result  of  trau- 
matic causes  ;  either  a  compound  fracture,  or  an  am- 
putation. Those  are  usually  the  causes  of  this  disease 
which  is  named  osteomyelitis,  or  an  inflammation  of 
the  marrow  of  the  bone.  After  amputations  it  is  not 
infrequent.  After  compound  fractures  it  occurs  occa- 
sionally, and  is  frequently  fatal.  After  amputations  it 
is  not  fatal,  as  a  rule.  But  after  compound  fractures 
it  frequently  is.  The  reason  of  that  is  this,  that  after 
the  amputation  you  have  the  end  of  the  bone  exposed ; 
the  bone  sawed  off ;  the  medullary  cavity  open ;  and 
if  the  disease  comes  on  there  and  osteomyelitis  takes 
place  in  the  stump,  the  stump  does  not  close,  never 
heals,  keeps  up  a  pouting,  discharging  sinus  communi- 
cating with  the  medullary  cavity.  This  is  a  safe  exit, 
80  to  speak,  for  the  suppuration  which  is  taking  place ; 
and  prevents,  probably,  the  absorption  of  this  material 
higher  up  into  the  system  ;  so  that,  as  a  rule,  the  per- 
son with  osteomyelitis  after  an  amputation  recovers. 
But  if  you  have  a  compound  fracture,  and  the  bone  is 
broken  into  the  medulla,  the  cavity  is  pretty  much 
covered  over.  If  this  acute  inflammatory  process 
begins  it  has  no  exit,  and  travels  up  the  shaft,  and 
rapidly  gives  rise  to  intense  symptoms,  and  frequently 
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terminates  in  septic  infection,  in  septicaemia ;  and 
occasionally  in  that  process  called  embolism  of  fat  ; 
and  in  the  carrying  up  of  other  septic  materials  into 
the  system ;  so  that  osteomyelitis  after  compound 
fracture  is  generally  accompanied  with  intense  con- 
stitutional symptoms,  and  terminates  often  in  a  fatal 
septicemia. 

In  a  case  of  osteomyelitis  after  an  amputation, 
the  stump  does  not  heal.  The  patient  goes  about 
without  much  pain.  Exploration  of  the  end  of  the 
bone  shows  that  a  piece  of  the  central  portion  has 
separated  ;  that  a  cast,  so  to  speak,  of  the  inside  of 
the  bone  has  formed ;  and,  after  a  while,  cutting 
down  upon  it  and  scraping  back  the  tissues,  you  can 
seize  this  cast  of  the  interior  of  the  bone  and  draw  it 
out ;  this  is  a  true  sequestrum  of  the  inside  of  the 
bone.  If  it  can  be  extracted  entire,  this  is  speedily 
followed  by  healing  and  cure. 

SCLEROSIS. 

In  consequence  of  a  very  slow  infiltration  into  the 
Haversian  canals  and  connecting  cavities  of  the  bone 
which  nourish  it,  the  bone  salts  get  deposited  in  excess, 
sometimes,  and  the  bone  thickens  and  hardens  without 
any  acute  suppurative  process ;  grows  thicker  and 
harder  and  heavier ;  and  what  was  originally  perhaps, 
a  shaft  of  bone,  becomes  increased  to  twice  the  usual 
thickness ;  and  this  process  is  called  sclerosis,  or 
hardening.  Such  a  bone  becomes  very  heavy  and 
large.  The  disease  is  slow  and  it  is  not  productive  of 
very  acute  symptoms,  except  dull  pains. 

It  is  sometimes  the  result  of  poisons  ;  occasionally 
the  result  of  syphilis ;  and  it  is  apparently,  as  far  as  I 
can  see,  irremediable,  and  sometimes  leads  to  amputa- 
tion. If  it  is  directly  the  result  of  syphilis,  it  is  more 
likely  to  show  itself  upon  the  surface  of  the  shaft,  in 
the  form  of  hard,  bony  nodes  which  grow  beneath  the 
periosteum.  These  can  be  benefited  often  by  blister- 
ing the  skin  ;  and   frequently  by  the   taking   of   large 
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quantities  of  specific  medicines,  which  affect  the  system 
in  the  tertiary  stages  of  syphilis ;  but  in  the  other  pro- 
cess in  which  the  bone  grows  hard  slowly  without 
syphilitic  infection,  the  bone  sometimes  remains  in 
that  condition  for  years,  without  producing  any  great 
trouble  except  its  weight  and  dull^pain. 

ABSORPTION POROSIS. 

On  the  other  hand,  there  is  occasionally  a  condition 
of  bones  in  which  they  absorb  and  grow  thinner  and 
thinner;  absorption  of  the  shell  takes  place;  and  the 
bone  becomes  exceedingly  brittle  and  weak.  Those 
are  the  rare  cases  in  which  what  is  called  spontaneous 
fracture  takes  place,  without  the  history  of  any  injury, 
or  any  force  that  was  sufficient  to  break  the  bone.  In- 
stances have  occurred  in  which  the  patient,  in  this 
feeble  condition  of  bone,  is  lifting  only  a  book  from 
the  table,  and  drops  it,  and  finds  that  the  humerus  is 
broken.     This  is  absorption,  porosis. 

Unfortunately  we  do  not  know  its  cause;  and  do 
not  know  how  to  relieve  it. 

It  must  put  us  on  our  guard  always  with  regard 
to  prognosis  in  all  troubles  about  the  bones,  and  espe- 
cially in  the  subsequent  use  and  strength  of  fractured 
bones,  because,  occasionally,  in  spite  of  the  best  care, 
atrophy,  or  wasting,  or  porosis  of  the  bones  does  occur 
after  the  injury ;  and  the  fracture,  although  it  joins, 
does  not  become  strong.  The  arm  shrinks  and  dwindles 
and  breaks,  or  becomes  practically  useless.  It  should 
be  distinctly  understood  that  this  process  is  beyond 
our  control :  that  we  can  in  nowise  be  held  responsible 
for  it.  We  should  be  on  our  guard  as  to  giving  too 
favorable  a  prognosis. 

ATROPHY. 

Atrophy  sometimes  takes  place,  by  which  the  bone 
wastes  away  until,  in  some  cases,  the  humerus  has  be- 
come shortened  an  inch  or  two  in  consequence  of  this 
process,  and  the  elbow  has  approached  the  shoulder. 
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A  very  small  bone  is  felt  between,  which  is  feeble  and 
brittle,  and  the  bone  atrophies  in  its  entire  length  with 
shrinking.  This  is  quite  rare,  but  occasionally  takes 
place. 

HYPERTROPHY. 

The  opposite  change,  or  hypertrophy,  or  bony  out- 
growths, which  are  distinct  from  sclerosis,  occasionally 
occur  and  make  great  deformities  ;  sometimes  come  on 
the  collar  bone  making  large  bunches.  We  suspect 
that  they  are  syphilitic,  but  they  do  not  always  yield 
to  syphilitic  remedies.  They  form  on  the  face,  on  the 
superior  maxillary  bones,  and  give  rise  to  that  sort  of 
face  sometimes  called  leontiasis  ;  here  bony  outgrowths 
take  place,  push  the  nose  back,  and  growing  out  be- 
yond the  nose,  push  the  eyes  up  out  of  the  orbit. 

These  are  true  exostoses  or  bony  growths  from  the 
bone  itself;  and  when  operated  on  and  cut  away  are 
found  to  consist  of  pure  bone. 

The  only  treatment  is  to  cut  and  trephine  and  chisel 
them  away,  in  the  hopes  that  when  the  flesh  has  healed 
over  it  the  growth  will  not  recur.  Occasionally,  these 
growths  form  in  a  curious  way  on  the  forehead,  in  the 
front  wall  of  the  frontal  sinus  ;  and  the  inner  part  of 
the  growth  lies  in  the  inner  part  of  the  frontal  sinus. 
After  cutting  through  the  skin  and  stretching  it  back, 
we  find  we  can  lift  the  bone  out  of  its  bed  in  the  frontal 
sinus,  and  a  cure  will  then  speedily  ensue.  But  this 
seems  to  be  a  somewhat  different  sort  of  growth  from 
those  which  grow  with  large  bases  from  the  superior 
maxillary  bones. 

In  certain  classes  of  the  chronic  insane,  in  chronic 
dementia,  there  seems  to  be  a  change  in  the  bones  with 
regard  to  the  phosphates,  and  the  bones  become  weak. 
It  is  probably  true  that  a  good  many  cases  of  fractures 
of  the  ribs,  which  occur  among  the  insane  in  asylums, 
are  due  to  very  slight  force,  like  spontaneous  fractures 
anywhere  ;  and  while  they  may  be  ascribed  to  brutal- 
ity or  carelessness  on  the  part  of  attendants,  I  am  in- 
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clined  to  think  this  is  often  not  the  case  ;  and  that 
they  are  in  that  condition  that  they  will  break  almost 
spontaneously  on  account  of  the  feeble  state  of  the 
system.  This  occurs  occasionally  among  those  in  per- 
fect mental  health.  I  have  once  or  twice  seen  myself 
fracture  of  the  rib  caused  by  coughing  in  an  otherwise 
reasonably  healthy  individual ;  in  a  person  somewhat 
obese  and  of  about  sixty  years  of  age.  In  this  case, 
after  a  violent  attack  of  bronchitis  and  repeated  cough- 
ing, the  rib  gave  way  after  an  expulsive  effort.  This 
should  prove  to  us  that  in  so  thin  and  slight  a  bone  as 
the  rib  it  may  become  porous,  and  give  way  without 
any  positive  severe  violence. 

OSTEOMALACIA. 

A  very  curious  condition  is  osteomalacia,  in  which 
spontaneous  fracture  takes  place  over  and  over  again. 
In  these  cases  the  patients  frequently  live  to  grow  up, 
and  the  limbs  are  deformed  with  innumerable  fract- 
ures. In  such  cases  among  children  the  slipping  down 
off  the  chair  on  the  floor  will  cause  the  leg  to  give 
way ;  and  these  breaks,  fortunately  for  the  individual, 
heal  promptly,  and  then  give  way  in  another  place  the 
next  time.  This  is  a  little  different  from  the  condition 
known  as  rickets  or  rachitis  ;  because  that  is  a  condition 
of  the  bones  in  which  they  bend  rather  than  break.  In 
true  rickets,  the  proportion  of  earthy  salts  and  organic 
matter,  as  existing  in  the  healthy  bone,  is  reversed. 
The  result  is  cartilaginous,  weak,  flexible  bones,  with 
rather  enlarged  joints.  The  spine  bends  ;  the  breast 
bone  bends ;  the  head  sinks  between  the  shoulders  ; 
the  legs  curve  out  in  all  directions.  Frequently  the 
tibse  curve  forward  so  that  they  are  arched ;  and  vari- 
ous other  deformities  occur. 

In  this  condition,  considerable  can  be  accomplished 
by  apparatus  to  keep  the  child's  limbs  straight ;  and 
by  building  up  the  child's  strength  with  proper  treat- 
ment, such  as  iron  and  cod  liver  oil,  tonics,  nutritious 
food  and  open  air. 
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Bones  break  sometimes,  apparently,  spontanebusly, 
but  really  as  a  result  of  tumors  which  are  forming  in 
them  insidiously.  This  is  especially  true  of  cancer,  or 
osteosarcoma  of  the  femur,  tibia  or  other  bones.  These 
occasionally  give  rise  to  what  appears  to  be  at  first 
spontaneous  fracture;  and  the  force  which  breaks  the 
bone  is  generally  very  slight  —  turning  over  in  bed 
has  broken  a  femur  in  the  middle  of  the  shaft  in  a  case 
of  unsuspected  cancer,  or  osteosarcoma. 

This  form  of  malignant  disease  generally  begins  in 
the  medullary  cavity,  grows  and  extends,  rapidly  ab- 
sorbs and  pushes  out  and  thins  the  shaft  or  shell  of  the 
bone  until  it  becomes  so  brittle  that  it  gives  way ;  and 
the  cause  is  wholly,  in  these  cases,  malignant  disease ; 
so  that  in  elderly  people  a  case  of  spontaneous  fract- 
ure, or  fracture  from  insufficient  cause,  of  the  shaft  of 
the  bone  should  give  rise  to  a  great  deal  of  suspicion 
as  to  what  made  it,  and  whether  it  is  not  probably  due 
to  commencing  malignant  disease  of  the  bone  itself. 
In  the  shaft,  I  say,  because  it  is  well  known  that  old 
people  break  the  neck  of  the  thigh  bone  and  neck  of 
the  humerus  from  absorption  of  the  bone,  without  any 
form  of  malignant  disease. 

Various  tumors  grow  in  bones,  some  of  an  erectile 
nature,  which  pulsate  and  are  mistaken  for  aneurisms. 
They  form  in  the  medulla,  rapidly  accumulate  a  mass 
of  enlarged  vessels,  throb  and  beat,  absorb  the  bone 
just  as  an  aneurism  does,  push  out  in  a  fungus  pul- 
sating mass,  weaken  the  limb,  and  are  recognized  as  a 
soft  pulsating  swelling  about  the  femur  or  tibia,  but 
are  truly  vascular  tumors  in  the  bone  itself. 

Myeloid  disease  also  deceives  us  often  in  regard  to 
the  condition  of  the  bone.  It  is  true  that  myeloid  dis- 
ease rarely  occurs  in  very  young  subjects  ;  but  its 
favorite  site  is  the  head  of  the  tibia,  and  it  forms  very 
slowly  ;  expands  the  head  of  the  tibia  ;  weakens  the 
limb ;  gives  rise  to  pain  ;  generally  to  febrile  symp- 
toms ;  and  is  difficult  to  diagnosticate,  at  first,  from 
caries  occurring  in   the   head   of  the  tibia.     Caries  in 
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the  head  of  the  tibia  in  young  subjects  is  common ; 
myeloid  in  the  head  of  the  tibia  in  adult  subjects  is 
not  very  uncommon.  They  frequently  are  mistaken 
one  for  the  other.  An  incision,  which  seeks  to  relieve 
the  caries  and  scoop  it  out,  and  falls  upon  myeloid  dis- 
ease, soon  shows  us  what  the  mistake  is  ;  and  in  that 
case  amputation  is  the  only  resort,  and  has  to  be  done 
above  the  joint.  The  disease  is  incurable,  malignant. 
Amputation  should  be  done  early  to  save  the  patient. 

Now,  it  is  necessary  to  know  this  sort  of  thing 
because  it  must  give  us  great  caution  in  operating,  and 
in  bearing  in  mind  that  we  cannot  tell  exactly  what 
we  have  got  to  expect  when  we  operate  on  deep  tis- 
sues ;  and  that  the  alternatives  must  be  ready  in  our 
mind;  and  that  we  must  be  prepared,  and  perhaps 
have  prepared  the  patient,  by  saying,  that  we  will  en- 
deavor to  remove  the  disease ;  but  that  we  must  do 
what  is  necessary  in  order  to  save  life  ;  and  if  we  find 
any  incurable  trouble,  we  may  have  to  amputate. 
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XXII. 

DISEASES    OF    THE    JOINTS. 

We  begin  to-day  with  diseases  of  the  joints.  I  need 
not  say  that  they  are  very  common.  Why  they  are 
so  common  seems  to  depend  on  two  causes.  In  the 
first  place,  the  parts  around  the  joints  are  the  centres 
of  bony  growth,  epiphyses,  consequently  they  are 
changing  and  only  partially  formed  up  to  adult  life. 
That  would  explain  a  good  deal  the  tendency  to  dis- 
ease in  children.  Again,  in  adult  life,  as  in  children, 
they  are  always  centres  of  motion,  always  subjected  to 
friction,  always  subjected  to  strains,  to  overuse ;  and 
they  are  the  working  centres,  so  to  speak,  of  the  bony 
frame,  on  which  all  the  wear  and  tear  comes,  —  causes 
certainly,  why,  in  susceptible  persons,  they  so  easily 
become  the  seat  of  disease. 

SYNOVITIS. 

Take  the  simplest  form  of  affection  about  the  joints 
which  concerns  only  the  synovial  sac,  —  synovitis.  In 
the  simple  acute  form  the  progress  is  about  as  follows  : 
The  patient  after  a  blow  or  sprain  feels  a  slight  lame- 
ness in  the  knee-joint,  we  will  say.  There  is  pain  on 
flexion  and  in  putting  weight  on  the  joint.  Very  soon 
a  slight  puffing  on  each  side  of  the  patella.  This  ex- 
pands soon  afterward  across  the  bottom  of  the  patella 
under  the  patellar  ligament,  increasing  symmetrically, 
forming  an  ovoid  and  finally  fluctuating  swelling,  and 
lifting  the  knee-pan  up  from  the  joint.  While  this 
is  taking  place,  of  course  the  synovial  sac  is  removed 
away  from  its  position  around  the  bones.  The  mus- 
cles and  fascia  which  are  attached  and  prolonged  into 
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it  lose  tbeij-  firm  grip  and  bearing  upon  the  "bones 
themselves ;  and  the  joint  becomes  weak,  and  moves 
from  side  to  side ;  and  although  it  may  not  be  the  seat 
of  great  pain,  yet  the  patient  feels  insecure,  and  is  in  con- 
stant danger  of  falling  if  he  puts  his  weight  on  it.  As 
the  fluid  increases  the  pain  generally  diminishes  very 
much.  During  this  effusing  stage  there  is  heat  about 
the  joint;  and  this  continues  during  the  acute  stage; 
but  after  the  fluid  has  been  all  poured  out ;  after  a  few 
days,  the  heat  and  pain  pretty  much  cease.  The 
weakness  of  the  joint  remains.  The  swelling  is  very 
marked  and  characteristic.  The  patella  together  with 
the  quadriceps  extensor  is  lifted  up  from  the  front  of 
the  femur ;  and  the  result  is  what  is  called  floating 
patella,  and  increased  insecurity  in  using  the  quadri- 
ceps extensor  muscle. 

This  disease  may  have  various  terminations.  If 
properly  treated  and  in  a  good  subject,  this  fluid  may 
be  wholly  absorbed  again  in  a  short  time ;  in  a  few 
weeks,  not  in  a  few  days.  It  goes  away  slowly,  lingers 
last,  naturally,  at  the  bottom  of  the  sac ;  and  when  it 
is  nearly  gone  can  still  be  detected  by  making  the  pa- 
tient strip  and  stand  upright  and  comparing  the  two 
knees  ;  it  is  found  that  there  is  a  manifest  puffing  be- 
low one  patella,  which  does  not  exist  on  the  other 
side.  As  this  fluid  goes  down,  it  is  apt  to  leave  some 
thickening  of  the  sac  itself  ;  and  after  the  sensation  of 
fluid  is  absent,  there  is  still  a  little  doughy  feeling 
about  the  joint.  In  the  perfect  restoration  of  the  part 
this  finally  disappears,  and  the  knee  becomes  as  it  was 
before ;  but  in  order  to  become  as  it  was  before  usually 
several  months  are  consumed.  What  is  more  apt  to 
take  place  is  that  the  fluid  is  absorbed  to  a  certain 
degree ;  and  then  the  latter  portion  of  it  is  indolent ; 
the  sac  becomes  slightly  thickened  like  an  inflamed 
pleura,  and  finally  slight  fibrous  thready  adhesions  are 
formed  across  from  one  side  of  the  synovial  sac  to  the 
cartilages  and  the  bones  ;  and  what  is  called  fibrous 
anchylosis  results.     If  now  this  goes   on,  finally  the 
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fluid  is  wholly  absorbed.  These  threads  shorten  and 
become  firmer  ;  aud  what  is  called  false  anchylosis,  a 
stiff  knee,  stiff  by  fibrous  attachments,  is  the  result. 

On  the  other  hand,  acute  synovitis  may  pass  into 
the  chronic  form.  In  that  case  the  patient  frequently 
has  recurrent  attacks  ;  has  his  acute  synovitis  ;  has  it 
restored  to  a  certain  degree,  and  then  the  joint  puffs 
up  again  ;  fluid  re-forms  ;  and  the  fluid  is  slow  ingoing 
away  the  second  time,  if  it  can  be  noticed  to  go  away 
at  all.  The  reason  is  that  successive  inflammation  of 
the  synovial  sac  renders  it  incapable  of  absorption,  and 
the  knee  becomes  bathed  in  an  indolent  fluid  of  serum 
and  perhaps  some  fibrin  ;  it  is  not  absorbed  and  forms 
the  condition  called  chronic  synovitis  ;  sometimes 
called  dropsy  of  the  knee-joint. 

The  treatment  of  acute  synovitis  to  be  best  should 
be  immediate.  Unfortunately  the  patient  does  not 
generally  apply  to  the  surgeon  or  physician  until  the 
disease  has  existed  some  days,  and  effusion  is  already 
well-formed.  Immediate  confinement  in  bed  or  on  a 
sofa  should  be  insisted  on  ;  the  limb  put  on  a  ham- 
splint  so  that  the  joint  may  be  restricted  in  motion  and 
yet  the  front  of  the  knee-joint  left  uncovered  so  that 
it  may  be  treated.  At  first  it  should  be  treated  with  cool- 
ing and  evaporating  lotions  during  the  early  inflam- 
matory stage  ;  later  with  more  stimulating  applications 
like  blisters  and  tincture  of  iodine  ;  and  finally  by 
pressure  ;  and  pressure  and  firm  bandaging  will  usually 
complete  the  cure.  This  all  takes  several  weeks. 
Afterwards  the  patien*  should  be  instructed  to  wear 
a  flannel  bandage  a  number  of  weeks ;  to  use  the  limb 
with  caution  ;  carry  a  cane  j  and  be  careful  not  to  strain 
the  recently  healed  parts,  so  that  any  other  effusion 
may  take  place.  This  usually  suffices  to  cure  an  acute 
synovitis  in  the  healthy  subject. 

The  chronic  synovitis,  on  the  other  hand,  is  ex- 
tremely obstinate  to  treatment ;  and  although  we  rest 
it ;  put  it  on  a  splint ;  apply  blisters,  iodine,  etc.,  yet 
the  fluid  sometimes  does  not  go  away.     Under  these 
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circumstauces  the  judicious  application  of  continued 
pressure  is  of  great  benefit ;  and  this  should  be  applied 
in  one  of  two  ways.  In  the  old  way,  — still  a  very 
good  way,  —  by  putting  on  dry  compressed  layers  of 
sponges,  wetting  them  and  making  firm  compression 
on  the  whole  synovial  sac.  After  this  has  done  its 
work  and  is  beginning  to  loosen,  re-apply.  In  this 
way  a  strong  uniform  pressure  is  got  over  the  sac, 
and  the  result  is  to  gradually  absorb  the  fluid  by  com- 
pression 

Another  method,  which  is  more  ready  and  perhaps 
as  good,  is  to  apply  around  such  a  joint  a  rubber  band- 
age which  can  be  put  on  and  the  patient  strictly  con- 
fined to  bed.  That  can  be  readjusted  from  time  to 
time,  and  firm  pressure  made  on  the  joint. 

Still  there  sometimes  remain  obstinate  cases  of 
dropsy  of  the  knee-joint,  which  are  indolent,  painless, 
free  from  fever  and  irritation,  with  no  signs  of  absorp- 
tion. In  such  a  case  as  this,  tapping  of  the  joint  may 
be  done  with  advantage  ;  and  aspiration  having  been 
used,  the  joint  can  be  pumped  off  by  the  vacuum,  and 
pressure  put  on.  If  this  measure  proves  insufficient 
and  fluid  afterwards  re-forms,  a  second  time  we  may 
tap  and  draw  off  a  portion  of  the  fluid,  and  inject  into 
the  joint  some  irritating  preparation  :  tincture  of  iodine, 
a  preparation  of  ammonia,  a  weak  solution  of  carbolic 
acid,  or  something  of  that  kind.  Absolute  alcohol  has 
been  injected  with  a  good  deal  of  benefit.  This  lights 
up  an  inflammation ;  converts  an  old  chronic  dropsy 
into  a  pretty  lively  synovitis  for  the  time  being  ;  and 
after  that  has  subsided,  we  put  on  pressure,  and  by 
subsequent  bandaging  lead  to  the  absorption  of  the 
fluid. 

In  a  person  not  strong  we  always  have  a  dread  that 
an  acute  synovitis,  if  not  promptly  cured,  may  lead  to 
something  worse  ;  and  that  something  worse  is  the 
change  in  the  synovial  sac  described  by  Brodie  as 
pulpy  degeneration  of  the  synovial  membrane.  The 
change  takes  place  in  the  inner  lining  of  the  synovia, 
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where  it  becomes  thickened  and  roughened  ;  and  softens 
and  undergoes  a  change  somewhat  like  that  under- 
gone in  the  arteries  in  atheromatous  disease.  Bony 
plates  are  not  formed ;  but  ulceration  of  the  surfaces  ; 
fatty  degeneration  and  formation  of  flakes  of  fibrin  ; 
and  such  a  change  in  this  membrane  that  it  is  impossi- 
ble for  it  ever  to  wholly  recover.  In  these  cases  we 
find  the  young  subject  with  a  permanently  altered  joint 
as  to  its  usefulness.  The  natural  outlines  of  the  joint 
are  lost.  The  patella  is  no  longer  distinct.  The 
sulci  on  either  side  cannot  be  made  out.  The  shape 
of  the  joint  is  still  entirely  symmetrical,  alike  on  both 
sides.  If  it  is  alike  on  the  two  sides  it  means  disease 
in  the  synovial  sac  ;  if  on  one  side  more  than  the 
other,  it  means  disease  outside  the  synovial  tissue,  or 
else  inside  of  the  bone.  The  joint  becomes  spindle- 
shaped  ;  the  muscles  above  and  below  waste  to  a  cer- 
tain degree ;  the  shape  of  the  joint  is  lost.  It  is 
doughy  ;  not  hot  to  the  touch,  particularly  ;  slightly 
painful,  and  remains  in  an  indolent  state.  It  cannot 
remain  in  this  condition  without  some  subsequent 
change  ;  and  the  next  change  which  takes  place  is  that 
the  effusion  which  was  present  in  the  joint  gradually 
degenerates,  and  finally,  incapable  of  absorption  and 
subject  constantly  to  friction  and  motion,  and  also  sub- 
ject to  the  influences  of  a  feeble  constitution  in  the 
patient,  the  fluid  becomes  changed  into  pus,  and  sup- 
puration in  the  joint  takes  place.  Now  occur  fever 
and  chills  and  sweats  and  pain,  all  the  phenomena  of 
hectic.  Finally  the  joint  begins  to  lose  its  symmetrical 
appearance  ;  swells  on  one  side  or  the  other  ;  reddens  ; 
becomes  acuminated  ;  thins  and  bursts ;  and  we  have 
suppurating  disease  of  the  knee-joint,  with  a  sinus  lead- 
ing into  it,  and  the  constant  discharge  of  pus. 

ULCERATION    OF    CARTILAGE. 

We  have  another  form  of  disease  of  the  joint,  called 
ulceration  of  cartilage.  By  that  we  mean  decay  of 
the  cartilage. 


394  LECTURES  ON  SURGERY. 

The  cartilage  is  an  extremely  lowly-organized  body, 
nourished  mainly  by  imbibition  from  the  neighboring 
vessels  and  tissues.  Its  nutrition  is  never  at  a  very 
high  point.  It  easily  falls  into  decay,  and  anything 
which  affects  either  surface  of  the  cartilage  from  the 
sides  where  it  gets  its  nutrition,  cutting  off  the  supply 
of  blood  and  the  proper  absorption  of  fluids  into  it,  may 
lead  to  its  decay :  hence  decay  or  ulceration  of  the 
interarticular  cartilages,  or  the  articular  cartilages  of 
the  bones  may  arise,  on  the  one  hand,  from  the  dis- 
eased synovia  bathing  it  in  a  purulent  secretion,  and 
preventing  its  nutrition  on  that  side;  or  it  may  arise 
from  the  disease  beginning  in  the  bone  itself,  whereby 
its  nutrition  on  the  side  where  it  clings  to  the  bone  is 
cut  off  by  occlusion  of  the  vessels.  In  the  first  place, 
it  is  due  to  suppurating  synovitis ;  and,  in  the  second 
place,  to  disease  of  the  cancellous  tissue  of  the  epiphy- 
sis of  the  femur  or  tibia ;  and  frequently  that,  also,  is 
of  a  tuberculous  origin.  Tuberculous  disease,  cheesy 
degeneration  in  the  cancellous  tissue  of  the  head  of 
the  bone,  soon  affects  the  overlying  cartilage,  cuts  off 
its  nutrition,  and  leads  to  its  ulceration.  The  result 
is,  that  as  this  diseased  condition  goes  on  in  the  feeble 
subject,  that  the  cartilage  loses  its  lustre  and  becomes 
yellow  and  dull,  flattens  off;  a  portion  decays  and 
drops  into  the  joint.  If  the  disease  is  going  on  on 
both  sides,  erosion  takes  place  rapidly  ;  and  in  the  ad- 
vanced state  we  find  only  shreds  of  cartilage  .lying 
about  the  bone,  and  the  cancellous  tissue  of  the  bone 
already  exposed,  and  rough  and  carious. 

So  far,  then,  with  the  exception  of  tubercle,  every 
change  we  have  described  is  in  the  joint  and  sym- 
metrical, and  outside  of  the  bones  themselves.  All 
these  changes,  then,  for  example,  would  be  accom- 
panied by  no  change  of  shape  of  the  bones  whatever, 
and,  were  we  to  judge  by  the  bones  alone,  we  should 
not  say  that  the  joint  was  diseased  in  the  slightest 
particular. 

I  will  speak  now  of  the  other  series   of  changes 
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which  begin  in  the  bones.  When  tuberculous  degen- 
eration or  any  change  begins  in  the  epiphysis  of  the 
femur  between  the  two  condyles,  it  leads  to  a  conges- 
tion, and  then  to  inflammation  and  effusion  of  false 
products  into  the  cancellous  tissue.  This  gives  rise  to 
dull,  aching  pains  which  are  persistent  in  character,  to 
elevation  of  the  temperature  in  the  joint  itself,  and 
to  the  usual  symptoms  of  hectic.  The  most  peculiar 
change  which  takes  place,  which  may  be  noticed  by 
the  outside  observer,  is  the  expansion  of  the  bone  it- 
self; and  the  end  of  the  femur  visibly  grows,  enlarges, 
and  broadens  under  observation,  so  that  from  being 
normal  it  widens  out,  until  it  is  immensely  enlarged 
on  one  side  or  both,  sometimes  more  on  one  side  than 
on  the  other,  frequently  more  on  the  inner  than  outer 
condyle,  until  there  is  a  large  bulging  of  bone  over 
the  inner  side  of  the  condyle  of  the  femur.  This 
means  bone  disease,  an  ostitis  going  on  in  the  cancel- 
lous tissue,  a  softening  and  caries  taking  place  there, 
generally  from  a  tuberculous  deposit.  The  pulpy  de- 
generation of  the  synovial  membrane,  which  follows 
in  the  scrofulous  subject,  in  acute  or  chronic  synovitis, 
and  the  ulceration  of  cartilage,  which  is  the  next  stage 
in  the  diseased  process,  and  which  is,  in  consequence  of 
the  cutting  off  of  the  nutrition  of  the  cartilage,  eventu- 
ally leading  to  suppuration  and  change  in  the  joint, 
and  finally  to  disastrous  disease  —  all  these  forms  of 
disease  have  been  called,  among  the  laity,  by  the  com- 
mon name  of  white  swelling.  White  swelling,  in 
popular  parlance,  means  chronic  synovitis  affecting  the 
sac,  the  cartilages  and  the  bone,  generally  of  strumous 
origin,  and  finally  resulting  either  in  anchylosis  or 
abscess.  The  reason  of  the  name  was  probably  be- 
cause it  is  a  swelling  of  the  joint  which  does  not 
change  its  color.  It  never  reddens  until  the  acute 
process  has  burst  through  the  sac  into  the  cellular 
tissue.  It  is  a  pasty,  pale,  oedematous,  soft  tissue, 
which  retains  the  imprint  of  the  finger  about  the  joint, 
has  lost  the  true  shape  of  a  joint,  is  rather  free  from 
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acute  heat  or  inflammatioD,  and  is  in  this  chronic 
strumous  state  which  will  end,  probably,  in  suppura- 
tion, ulceration  of  cartilage,  abscess  in  the  joint,  caries, 
anchylosis,  if  cured;  excision,  or  amputation  if  not 
cured. 

Still  another  change,  a  very  curious  one,  takes 
place.  After  the  sac  is  altered,  these  diseased  fluids 
poured  out,  cartilages  eaten  away,  bones  become  cari- 
ous, still  inside  the  sac  are  shut-up  pus  and  decayed 
products ;  if  acute  abscess  does  not  take  place  on  the 
outside,  the  joint  still  retaining  its  contents  to  the  last, 
by  and  by  another  change  begins  to  be  observed  in  the 
knee.  It  is  spontaneous  dislocation  of  the  head  of 
the  tibia  back  of  the  femur.  The  disease  has  gone  so 
far,  it  finally  attacks  the  ligaments,  loosens  them ;  and 
the  power  of  the  long  muscles  pulls  the  tibia  back- 
wards and  dislocates  it  almost  entirely  behind  the  con- 
dyles of  the  femur.  In  such  a  joint  as  this  you  find  a 
peculiar  shape  beginning  to  develop  in  the  front  of  the 
joint.  The  outlines  originally  lost  and  indefinite  be- 
come more  distinct.  The  patella  stands  out,  the  con- 
dyles of  the  femur  stand  out.  You  will  see,  on  close 
observation,  that  the  tibia  is  no  longer  on  a  line  with 
the  femur,  and  is  dropping  back  ;  and  the  condyles  and 
the  patella  are  projecting  out  over  it  at  a  sharp  angle. 
This  change  goes  on  further  and  further ;  and  in  very 
old,  crippled  subjects,  who  have  had  this  disease  a 
very  long  while,  instances  are  found  where  the  tibia 
is  absolutely  dislocated  backwards  into  the  popliteal 
space,  the  limb  shortened,  and  the  femur  thrown  en- 
tirely in  front  of  the  lower  bone.  Usually  it  does  not 
go  so  far  as  that. 

If  a  moderate  and  partial  dislocation,  it  is  still  cap- 
able of  spontaneous  cure.  After  a  term  of  years, 
without  the  occurrence  of  any  external  discharge  of 
pus,  inspissation  of  pus  takes  place,  the  formation  of 
fibrous  adhesions,  the  formation  of  bony  adhesions, 
and  finally,  cure  results,  with  a  partial  dislocation  and 
a  firm,  bony  anchylosis. 
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This  bony  union  is  called   true  anchylosis,  but   is 
not  necessarily  accompanied  by  dislocation. 

What  are  the  symptoms  of  this  graver  class  of  dis- 
eases? We  have  seen  how  insensibly  in  the  bad  sub- 
ject they  shade  off  one  into  the  other,  usually  pursuing 
a  line  of  well-marked  steps  or  stages  of  gradual  degen- 
eration of  the  part.  We  have  said  it  is  quite  easy  to 
recognize  an  acute  synovitis.  The  swelling  is  great, 
fluctuation  is  considerable,  the  disease  is  painful,  the 
cause  is  quite  evident,  the  patient  is  fully  aware  of 
what  is  taking  place  and  the  diagnosis  is  practically 
made  with  great  facility,  and  a  mistake  perhaps  is  sel- 
dom made.  Not  so  with  these  insidious  stages  of 
chronic  synovitis,  for  the  symptoms  are  slight  and  ob- 
scure, and  they  continue  for  months,  perhaps,  be- 
fore the  attention  of  any  one  is  called  to  them. 
One  great  reason  for  this  is  that  both  in  the  knee 
and  in  the  hip  they  occur  largely  in  young  children, 
too  young  to  tell  their  symptoms,  and  indifferent, 
as  children  always  are,  to  bodily  suffering,  providing 
they  can  keep  about  without  having  to  lay  up,  and 
play  around  with  their  companions  under  the  emula- 
tion that  always  exists  at  that  age.  Children  are  very 
peculiar  in  this  respect.  They  of  course  never  simu- 
late disease ;  never  have  hysteria  or  mimesis.  They 
do  not  pretend  to  have  what  they  do  not  have.  It  is 
only  b}'^  sharp  observation  that  you  can  find  out  in  the 
little  child  that  something  exists  which  is  pulling  him 
down.  In  the  knee-joint,  for  example,  if  the  disease 
begins  as  pulpy  degeneration  and  ulceration  of  cartilage, 
slight  limping ;  favoring  of  the  limb ;  bending  of  the 
knee ;  not  carrying  it  quite  straight ;  favoring  it  by 
walking  on  the  toe ;  occasional  attacks  of  fever  and 
pain;  starting  pains  at  night.  These  last  are  the  most 
characteristic  signs  of  articular  disease  at  all  ages. 
They  occur  from  the  spasmodic  contraction  of  the 
muscles  after  one  falls  asleep ;  and  they  occur  also 
after  amputation,  making  a  painful  jumping  of  the 
stump,    after  the  limb  is  gone.     The  control  of    the 
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muscles  is  lost  in  sleep.  A  spasmodic  action  of  the 
muscles  occurs,  and  the  child  wakes  from  pain,  and 
falls  asleep  again.  This  occurs  from  diseases  of  joints  ; 
those  affecting  the  synovia,  the  cartilages  and  the 
bones ;  and  it  does  not  occur  usually  in  the  simple 
forms  of  synovitis ;  and  does  not  occur  in  the  series  of 
joint  diseases  which  are  hysterical,  or  mimetic.  The 
signs  then  of  this  condition  are  insidious.  We  have  a 
little  limping,  a  little  bending,  yielding  of  the  foot,  a 
little  change  of  shape,  slight  attacks  of  fever,  frequent 
starting  pains  at  night,  and  if  we  look  at  the  joint  it  is 
somewhat  altered  in  shape.  Still  more  insidious  are 
those  changes  where  tuberculosis  begins  in  the  bone  it- 
self and  expansion  takes  place  in  the  condyles  of  the 
femur  and  the  femur  grows  out  on  either  side;  and 
the  child  also  limps  slightly,  bends  the  leg  slightly,  and 
has  a  certain  amount  of  pain.  You  will  frequently  see 
children  at  the  out-patient  departments  who  run  along 
with  a  slight  limp,  without  good  motion  of  the  joint. 
Examining  the  two  ends  you  find  a  great  expansion  on 
one  side,  not  present  on  the  other.  At  a  later  stage 
when  suppuration  has  taken  place  and  abscess  is  about 
to  form,  the  symptoms  become  extremely  severe  and 
intense  up  to  a  certain  point,  and  then  are  promptly 
relieved  on  the  bursting  of  the  abscess  itself. 

So  much  for  the  diseases  of  children  and  youths  and 
young  adults.  Now  the  old  people  have  their  peculiar 
diseases  of  the  joints  which  are  very  characteristic. 
We  know  that  most  of  them  are  ascribed  to  rheuma- 
tism or  gout,  and  with  justice ;  but  besides  these  there 
exists  in  the  old  a  form  of  chronic  arthritis  which  has 
sometimes  been  described  as  senile  hip  disease.  .  The 
hip  disease  of  old  people  is  a  matter  of  months,  or 
years.  The  leg  slowly  shorteus ;  the  shape  of  the 
part  changes;  the  joint  still  moves  to  a  certain  degree, 
but  is  stiffened ;  there  is  constant  pain  and  lameness  ; 
and  the  patient,  although  accused  of  having  had  a  fall 
that  they  may  never  have  had,  manifests  all  the  signs 
of  shortened  femur,    and  goes  about  with  increasing 
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symptoms  of  hip  disease,  during  the  remainder  of  life. 
They  are  essentially  cold  inflammations ;  and  the 
changes  which  take  place  are  those  of  softening  and 
absorption,  rather  than  of  acute  suppuration.  On  the 
other  hand,  the  very  large  class  of  diseases  in  the 
joints  of  old  people  which  are  due  to  gout  or  rheuma- 
tism are  marked  by  very  peculiar  and  easily  recognized 
symptoms.  The  chronic  rheumatic  arthritis,  or  rheu- 
matoid arthritis,  in  elderly  people,  is  characterized  first, 
by  what  is  called  a  dry  joint;  the  joint  creaks  and 
snaps  on  motion.  This  is  especially  true  of  the  knee. 
The  patient  sometimes  may  be  heard  in  the  house 
walking  down  the  stairs,  while  the  patellae  snap  upon 
the  front  of  the  femur.  Similar  creaking  and  rubbing 
takes  place  in  the  hip ;  in  the  bodies  of  the  vertebrae ; 
or  in  other  joints.  The  shoulder  becomes  roughened 
and  cracks  on  motion.  This  change  is  due  to  gouty 
deposits  on  the  articular  surface  of  the  joint  itself. 
The  joint  surfaces  become  roughened ;  bony  growths 
take  place ;  fringes  of  little  osteophytes  grow  about 
the  articular  surface  ;  and  creaking  and  rubbing  take 
place  which  simulate  exactly  the  crepitus  of  a  fracture, 
no  injury,  however,  having  occurred.  The  patient  be- 
ing at  an  age  to  have  this  disease,  we  may  diagnosticate 
this  bony  affection  as  chronic  rheumatic  arthritis.  The 
joint  is  dry  ;  rubs  and  grates ;  motion  is  restricted  ; 
anchylosis  does  not  always  take  place;  but  restriction 
of  motion  to  a  very  marked  degree  takes  place,  so  that 
finally  the  patient  becomes  unable,  perhaps,  to  get  the 
hand  up  or  behind  the  head,  but  can  still  make  the  to 
and  fro  motions  in  the  joints.  The  motions  of  the  knee 
and  hip  become  restricted.  These  patients  go  on 
through  life  and  die  in  this  condition,  lame,  stiff,  dis- 
abled ;  but  the  disease  does  not  reach  any  higher  grade 
of  destructive  process.  Occasionally  nature  makes  an- 
other change,  which  is  very  remarkable ;  and  after 
they  have  been  rough  and  crackling  sometime  the  knee 
gets  smoother  and  works  better,  and  eburnation  or 
ivory-like  polishing  of  the  surface  takes  place.     The 
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cartilage  is  gone ;  the  bone  is  smooth  and  hard  and 
rubs  against  another  surface  without  the  intervention 
of  cartilages ;  and  a  species  of  smooth  polishing  down, 
without  much  synovial  assistance,  is  made,  and  the  pa- 
tient moves  about  pretty  well. 

NEURALGIA  OF  THE  JOINTS. 

It  is  rather  hard  to  say  what  it  is.  I  believe  it  is 
almost  always  due  to  some  unsuspected  and  unrecog- 
nized diseased  condition  of  the  bone  itself,  in  the 
neighborhood  of  the  joint.  For  example,  a  person  too 
far  advanced  in  life,  and  too  active  and  of  too  many  in- 
terests in  this  world  to  be  suspected  of  wanting  to  lay 
up,  complains  of  constant  lameness  in  the  knee.  It  is 
always  located  in  one  spot ;  shows  nothing  outside  ; 
you  can  feel  nothing  ;  appreciate  nothing ;  no  swell- 
ing, heat  or  change  of  outline,  but  an  everlasting  bor- 
ing pain  in  the  inner  condyle  when  he  gets  tired ; 
which  obliges  the  patient  after  a  half-day's  work  to 
come  home  and  rest  his  leg  on  a  sofa,  when  the  pain 
gradually  subsides.  It  is  probably  due,  so  far  as  we 
can  make  out,  to  gouty  changes  in  and  about  the  joint 
itself;  and  just  as  in  the  arthritis  deformans,  so  about 
the  femur  and  in  the  larger  joints,  occasionally,  gouty 
deposits  take  place,  which  are  the  seat  of  pain  ;  these 
are  probably  chalky  deposits,  which  are  not  sufficient 
to  throw  the  joint  out  of  position  ;  but  are  the  subject 
of  constant  painful  friction,  after  the  patient  has  long 
used  the  part. 

A  very  large  class  of  supposed  diseases  of  the  joints 
are  due  to  an  hysterical  condition.  They  generally 
begin  in  the  young  and  susceptible  subject ;  not  always 
a  female,  but  often  females  ;  in  consequence  of  a  real 
injury.  The  patient  gets  hurt  a  little,  not  much;  but 
she  does  not  get  well.  When  the  time  has  passed  for 
the  effects  of  the  bruise  or  slight  synovitis  or  blow  to 
be  cured  ;  when  you  think  you  can  take  the  knee- 
joint  and  move  it ;  and  she  says  she  cannot  stand  upon 
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it;  and  cannot  mov^e  it  herself;  and  you  can  detect  no 
ostensible  disease  whatever,  you  have  got  to  suspect 
that  the  disease  is  in  the  mind,  and  not  in  the  joint 
itself.  It  is  what  is  called  hysteria,  a  very  false  name. 
It  has  nothing  whatever  to  do  with  the  uterus.  It  is 
better  called  mimesis  or  simulation  ;  not  always  con- 
scious simulation.  The  patient  may  be  perfectly 
honest,  and  self-deceived,  on  account  of  this  peculiar 
mental  tendency  ;  weakness  of  will ;  the  imaginative 
faculty,  which  is  in  excess.  They  get  into  a  condition 
when  they  believe  that  the  joint  is  diseased ;  that  they 
cannot  stand  on  it ;  that  it  is  going  to  kill  them  if  they 
get  on  it ;  and  the  longer  this  delusion  exists,  the 
more  helpless  becomes  the  joint.  Finally,  in  such 
cases,  unless  relief  can  be  given  in  some  way,  the  pa- 
tient, who  cherishes  this  illusion,  takes  to  her  bed,  and 
becomes  what  Dr.  Channing  described  as  the  bed  case ; 
and  nothing  gets  her  up,  except  something  which 
appeals  more  strongly  to  her  imagination,  than  the 
surroundings  in  which  she  is.  If  there  is  a  fire  and 
the  bed  gets  on  fire,  she  will  get  up  and  go  out.  If 
influences  of  a  hypnotic  or  spiritual  kind  are  brought 
to  bear,  she  may  be  immediately  cured.  If  she  can 
be  shocked  to  get  up,  or  induced  to  get  up,  she  may  be 
cured  ;  but  unless  her  will  can  be  in  some  way  got 
hold  of,  she  does  not  make  that  effort ;  and  the  limb 
remains,  what  is  called,  an  hysterical  joint.  Brodie, 
who  practised  among  the  wealthy  and  indolent  classes 
in  the  latter  years  of  his  life,  says  hysterical  joint  dis- 
ease was  very  frequent ;  and  a  majority  of  cases  of 
joint  disease  he  saw  in  the  young  were  purely  mimetic, 
and  not  real.  In  these  cases  the  difficulty  comes  in 
making  the  diagnosis.  We  all  know  that  organic  dis- 
ease may  be  behind  these  manifestations.  Patients 
thought  to  be  hysterical  may  be  found  to  have  internal 
cancer.  We  must  be  as  sure  as  possible  that  the  diag- 
nosis is  correct;  and  exhaust  every  means  to  try  to 
find  it.  Try  such  a  limb  with  the  electrical  current ; 
test  it  carefully  as  to   its   temperature  ;  have  careful 
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watch  kept  in  the  patient's  sleep,  to  see  whether  she 
ever  has  those  painful,  nightly  shrieks,  which  are  al- 
most pathognomonic  of  disease  of  the  joint,  and  do  not 
occur  in  the  simulated  variety.  When  the  joint  keeps 
the  same  temperature  and  shape  and  appearance,  and 
the  only  change  about  the  leg  is  that  fatty  degenera- 
tion is  taking  place  in  the  muscles  with  wasting ; 
meanwhile,  the  patient  looking  and  remaining  in  per- 
fect health  ;  keeping  a  good  complexion  and  a  pretty 
good  color,  and  only  yielding  to  this  peculiar  condition 
of  the  joint ;  we  may  then  be  pretty  sure  that  it  is  due 
to  a  misplaced  effort  of  the  mind  ;  want  of  will,  error 
in  the  imagination.  It  is  a  species  of  insanity,  and 
should  be  treated  with  charity  ;  but  the  cure  will  be 
brought  about  by  mental  treatment,  and  not  treatment 
of  the  limb  itself.  Such  a  patient  should  be  encour- 
aged in  every  possible  way  to  get  up  and  try  to  put 
the  weight  on  the  limb.  One  may  perhaps  induce 
them  to  do  so  by  the  aid  of  crutches ;  massage  and 
gymnastics  are  useful.  Passive  exercises  may  be  given 
by  other  persons  while  the  patient  is  lying  down  ;  and 
finally,  perhaps,  the  patient  may  be  persuaded  to  resist 
against  the  hand  of  the  rubber,  and  make  motions  her- 
self. If  she  once  finds  out  that  she  can  do  that,  the 
cure  commences.  Electricity  is  of  great  assistance. 
In  addition  to  this,  diversion  of  the  mind ;  if  the  pa- 
tient can  be  carried  out  of  doors,  amused ;  led  to  for- 
get herself ;  and  brought  on  from  stage  to  stage,  until 
she  can  be  cured.  More  depends,  1  am  inclined  to 
think,  in  the  treatment  of  this  class  of  cases  upon  the 
personal  magnetism  of  the  individual,  than  anything 
else.  Some  people  have  the  power  of  impressing  those 
with  whom  they  come  in  contact;  of  preserving  always 
a  certain  belief  and  confidence  in  their  assertions ;  and 
finally  lead  the  patients  out  of  their  beds,  and  on  to 
their  feet,  so  that  they  walk.  The  most  unfortunate 
thing  which  can  happen  is  to  remain  at  home  and  be 
surrounded  by  a  set  of  sympathizing  friends,  who  be- 
lieve in  the  reality  of  this  false  disease  ;  who  encourage 


LECTURES  ON  SURGERY.  403 

every  supposed  pain  and  ailment ;  who  shrink  from 
anything  being  done  ;  and  unless  the  patient  can  be 
removed  from  such  surroundings  and  started  anew, 
frequently  a  cure  is  almost  impossible.  These  cases, 
as  1  say,  should  be  treated  firmly  ;  but  they  should  be 
treated  charitably ;  for  they  are  practically  and  really 
a  disease  of  the  mind,  and  should  be  treated  like  other 
mental  affections.  Most  of  them,  sooner  or  later,  get 
well.  Sometimes  they  take  a  year  or  two,  sometimes 
some  years.  Occasionally  one  remains  permanently 
through  life;  and  such  instances,  of  course,  are  very 
painful,  because  as  time  goes  on  it  is  evident  that  there 
is  no  disease  ;  because  the  patient  does  not  alter  ;  no 
change  in  the  joints  ;  no  abscess  ;  no  anchylosis ;  no 
formation  of  cancer  ;  no  pulpy  degeneration  ;  and  the 
patient  remains  bedridden,  but  perfectly  well. 

HIP   DISEASE. 

Hip  disease  is  one  of  the  more  marked  diseases  of 
the  joints.  It  most  frequently  comes  in  children, 
fortunately,  because  in  children  it  is  capable  of  cure  ; 
and  in  adults  it  is  not ;  unless  the  spontaneous  stages 
of  the  disease  have  been  gone  through  and  the  dis- 
eased condition  terminated  by  the  time  puberty  comes 
on  ;  so  far  as  my  experience  goes,  the  patient  never 
gets  well  if  the  age  of  puberty  is  passed,  and  the  active 
changes  of  hip  disease  go  on ;  they  last  then  through 
life,  or  until  they  destroy  the  patient. 

This  disease  is  supposed  to  originate  in  two  different 
ways.  Undoubtedly  it  does,  like  all  the  forms  of 
which  we  have  spoken,  originate  in  two  ways  ;  begin- 
ning in  the  synovial  sac,  or  in  the  head  of  the  bone 
itself.  It  may  begin  as  a  chronic  synovitis,  with  pulpy 
degeneration  of  the  synovial  membrane  and  ulceration 
of  the  cartilage,  from  cutting  off  of  nutrition  from  that 
side  of  the  cartilage ;  or  it  may  begin  as  a  tuberculous 
deposit  in  the  head  of  the  femur,  and  from  want  of 
nutrition  from  the  inner  side,  lead  to  erosion  of  the 


404  LECTURES  ON  SURGERY. 

cartilage ;  abscess,  and  all  the  phenomena  of  hip  dis- 


The  symptoms  which  present  themselves  first  are, 
usually,  that  the  child  begins  to  throw  out  the  foot  of 
the  affected  side  a  little  more  than  the  other  side,  as  it 
walks.  The  limb  is  apparently  lengthened.  The 
child  limps  a  little  as  it  walks.  It  does  not  complain 
of  much  pain.  No  changes  have  taken  place  about 
the  joint  which  give  any  characteristic  appearances 
from  the  outside.  As  the  disease  goes  on  a  little 
further,  more  pain  is  manifested  ;  inability  to  walk 
with  any  freedom  ;  and,  after  a  while,  the  position  of 
the  limb  and  foot  changes,  and  apparently  a  little 
shortening  takes  place.  About  this  time  the  child 
usually  becomes  very  sick,  and  an  acute  fever  super- 
venes, with  intense  pain  in  the  joint ;  the  child  lies  in 
bed  with  the  limb  drawn  up  towards  the  abdomen  to 
relieve  and  relax  the  part.  The  parts  all  about  be- 
come shiny  and  thin  and  change  in  shape.  The  fold 
which  exits  normally  between  the  buttock  and  the 
femoral  muscles  is  lost.  The  hollow  in  the  groin  be- 
comes filled  up,  80  that  the  diseased  side  is  full  and 
flat;  and,  in  addition,  intense  nightly  starting  pains 
with  hectic ;  rise  of  temperature  ;  sweats,  chills,  etc.  ; 
and  then  sudden  and  immediate  and  perfect  ease.  The 
child  turns  over,  begins  to  laugh,  feels  better,  wants  to 
get  up.  The  explanation  is,  that  the  earlier  stages, 
marked  by  such  extreme  suffering,  were  those  of  an 
abscess  distending  the  synovial  sac  to  the  point  of 
bursting.  Finally  it  bursts;  pus  pours  out  into  the 
cellular  tissues ;  the  pain  ceases  ;  all  symptoms  are  re- 
lieved, and  there  is  a  great  remission  in  the  course  of 
the  disease.  This  remission,  however,  is  not  of  long 
duration  ;  and  after  the  child  gets  up  it  is  soon  found 
that  dislocation  of  the  femur  takes  place ;  the  foot  is 
turned  in  opposite  the  other  ;  shortening  of  one  and  a 
half  inches  occurs.  Another  attack  of  fever  comes  on. 
The  child  goes  to  bed;  is  sicker  than  before;  the  hip 
becomes  shiny  ;  abscess  bursts  and  the  pus  escapes  ex- 
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ternally.  Relief  of  symptoms  again  follows.  The 
child  gets  up  aud  goes  around  with  a  stick  or  crutch, 
with  dislocation  on  the  dorsum  ;  inverted  foot ;  and  the 
disease  goes  on  through  its  other  stages,  which  are 
chronic  caries ;  and  if  cure  can  occur,  finally,  drying 
up  of  the  abscess,  and  bony  anchylosis  on  the  dorsum 
of  the  ilium,  with  the  head  fastened  in  its  new  and 
false  position. 
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XXIII. 

HIP  DISEASE. pott's  DISEASE. 

You  must  conceive,  of  course,  that  these  lectures 
are  mere  outlines ;  and  when  you  see  the  large  books 
that  have  been  written  upon  these  special  deformities, 
and  reflect  how  much  the  student  has  got  to  carry  in 
order  to  learn  all  that  is  known  on  any  given  subject, 
it  seems  to  be  rather  discouraging ;  but  our  business 
is  merely  to  mass  together  certain  facts,  to  draw  out- 
lines, so  to  speak,  which  you  can  fill  in  afterwards  ; 
and,  therefore,  if  a  great  many  details  are  omitted, 
you  must  expect  that  you  can  only  get  the  principal 
things  firmly  fixed  in  your  minds,  and  that  is  all  that 
I  attempt  to  do. 

In  speaking  of  hip  disease,  I  said  that  the  earlier 
symptoms  of  the  disease  were  the  slight  limp,  eversion 
of  the  foot,  apparent  elongation  of  the  limb,  and  that, 
soon  after,  this  gave  place  to  more  marked  lameness, 
drawing  in  of  the  foot,  evidently  inversion  of  the  limb 
with  decided  shortening,  this  marking  the  completed 
stage  of  the  disease.  In  the  earlier  stage  of  the  dis- 
ease the  diseased  condition  begins  in  the  synovial  sac, 
or  it  begins  in  the  head  of  the  bone.  In  one  case  it 
proceeds  to  the  pulpy  degeneration  of  the  synovial 
membrane,  ulcerating  the  cartilage  and  finally  affect- 
ing the  bone ;  and  in  the  other  case  it  starts  as  cheesy, 
tubercular  deposit  in  the  head  of  the  femur,  destroys 
the  cartilage  by  its  contact  with  the  disease  and  the 
cutting  off  of  its  nutrition,  invades  the  joint,  converts 
it  into  an  abscess,  bursts  through  the  joint,  and  finally 
ends  in  dislocation  of  the  bone.  The  child,  at  first  a 
little  lame,  now  becomes  a  great  deal  more  lame,  and 
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shrieks  out  with  pain  at  night.  After  a  period  of 
great  feverish  excitement,  a  space  of  time  follows  in 
which  there  is  entire  relief,  and  the  child  seems  better. 
This  coincides  with  the  bursting  of  the  abscess  through 
the  capsule  of  the  joint,  getting  rid  of  the  tension  and 
relieving  the  extreme  symptoms  of  pain  and  fever. 
Subsequently  to  this  inversion  and  shortening  of  the 
limb,  another  period  of  fever  comes  on,  marked  by 
the  progress  of  the-  abscess  into  the  cellular  tissue, 
finally  breaking  through  a  small  opening  through  the 
skin,  and  this  again  followed  by  a  period  of  relief. 
The  shortening  and  inversion  which  take  place  at  this 
period  are  due  to  dislocation  of  the  head  of  the  femur, 
which  occurs  as  perfectly  on  the  dorsum  of  the  ilium 
as  if  it  were  in  consequence  of  violence.  In  other 
words,  the  ligaments  have  given  way,  the  joint  being 
disorganized,  synovial  sac  ruptured,  the  head  is  pulled 
out  from  the  socket,  thrown  out  on  the  dorsum  by  the 
powerful  action  of  the  muscles,  and  shortening  of  one 
and  a  half  to  two  and  a  half  inches,  with  inversion  of 
the  limb,  takes  place. 

Subsequently  to  this,  nature  pursues  one  or  two 
courses,  usually  the  latter.  The  first  course  would  be 
to  try  to  establish  a  new  and  false  joint  on  a  new  part 
of  the  bone,  the  head  resting  on  the  dorsum.  The 
other  and  more  common  termination  is  to  establish 
anchylosis  —  absolute  bony  anchylosis  between  the 
diseased  and  wasting  head  of  the  femur  and  the  false 
socket,  surrounded  with  osteophytic  growths,  on  the 
dorsum  of  the  ilium.  This  is  the  usual  termination. 
The  child  who  goes  through  all  the  stages  of  the  dis- 
ease from  the  first  synovial  inflammation  ends  with 
anchylosis,  with  the  head  of  the  femur  against  the 
dorsum  of  the  ilium  in  the  characteristic  position  of 
dislocation  of  the  thigh  upon  the  dorsum  of  the  ilium. 
Sometimes,  in  fortunate  cases,  this  is  all  the  deformity 
that  ensues ;  but  in  many  other  cases,  on  account  of 
entire  neglect  of  treatment  in  keeping  the  limb  in 
the    proper  position   while  these    changes  are  taking 
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place,  the  patient  yields  to  the  natural  impulse  to  re- 
lieve suffering  by  drawing  up  the  leg.  The  leg,  then, 
is  not  only  shortened  by  the  disease,  but  the  knee 
is  drawn  up  and  shortened  by  the  efforts  of  the  patient. 
In  addition  to  this,  powerful  adduction  takes  place,  so 
that,  in  extreme  cases,  the  deformity  is  great,  the  head 
of  the  femur  being  dislocated  and  the  leg  shortened, 
and  the  knee  drawn  up  nearly  in  contact  with  the 
abdomen.  These  are  the  extreme  cases  of  deformity 
which  afterwards  result  in  anchylosis,  with  a  perfectly 
useless  limb;  the  child  walking  with  crutches  upon 
one  foot,  and  the  other  foot  wasted,  and  carried 
high  (in  the  air).  This  is  the  natural  course  of  the 
disease  if  it  pursues  all  its  stages.  It  does  not  neces- 
sarily, however,  pursue  all  these  stages,  for  sometimes 
it  becomes  arrested  in  its  progress,  and  then,  in  some 
very  favorable  cases,  the  disease  may  be  made  to  stop 
short  of  dislocation,  and  in  some  cases,  probably,  stops 
short  of  real  abscess ;  or  if  slight  abscess  exists,  it 
does  not  become  enough  to  burst  the  capsule,  becomes 
inspissated  and  absorbed,  and  the  child  gets  well.  The 
head  of  the  bone  altered  somewhat,  but  still  inside  the 
socket,  and  fastened  by  fibrous  if  not  bony  adhesions. 
That  is  in  the  mild  cases. 

Inasmuch  as  treatment,  to  be  effectual  to  arrest  the 
disease,  must  be  applied  at  a  very  early  stage,  it  be- 
comes important  to  know  what  are  the  exact  diagnostic 
signs  of  this  disease  when  it  is  first  beginning,  for  it  is 
in  the  very  early  stages  only  that  we  can  do  much 
good. 

Lameness,  limping  and  pain  moderately  marked, 
usually  concealed  a  good  deal  by  the  child.  The 
hollow  of  the  back  is  very  peculiar.  The  child,  laid 
down  on  a  table,  arches  the  back  in  such  a  way  that  the 
hand  can  be  readily  passed  under  the  small  of  the  back 
without  touching  the  back.  On  examining  such  a 
child  and  comparing  the  two  sides,  it  will  be  found 
that  the  first  noticeable  change  is  a  loss  in  the  sharp 
contour  of  the  line  of  the  groin  which  separates  the 


LECTURES  ON  SURGERY.  409 

femur  from  the  abdomen  and  pelvis  ;  and  next  to  this 
a  wasting  of  the  glutaei  muscles,  due  to  disease,  and  a 
consequent  loss  of  that  sharp  fold  which  marks  the 
division  of  the  lower  edge  of  the  glutaei  from  the  pos- 
terior femoral  group  of  muscles;  in  addition  to  this, 
an  increased  prominence  of  the  greater  trochanter  of 
the  femur.  If  now  the  two  joints  of  this  child  are 
examined,  first  the  hip  of  the  well  side  and  then  of  the 
diseased  side,  a  marked  difference  will  be  found.  In 
case  of  a  healthy  femur,  we  may  take  the  femur  and 
rotate  it  almost  as  freely  as  the  humerus  without  elicit- 
ing any  movement  on  the  part  of  the  child.  The 
moment  we  touch  a  diseased  limb  we  have  a  joint 
locked  by  the  muscles,  firmly  held  by  muscular  spasm 
set  up  at  once  by  nature  the  moment  we  touch  the 
limb  in  order  to  avert  the  chance  of  suffering  from 
moving  the  diseased  joints  upon  each  other ;  and  al- 
though the  child  may  go  about  with  a  moderate  amount 
of  motion  in  these  cases,  yet  the  suddenness  and  com- 
pleteness with  which  nature  will  lock  the  joint  when 
it  is  seized  and  attempted  to  be  moved  is  a  very  signifi- 
cant fact.  We  find  a  limited  motion.  We  find  that 
the  movement  which  we  are  making  is  moving  the 
pelvis  as  well  as  the  femur ;  that  there  is  an  anchylo- 
sis which  is  false,  and  which,  under  ether,  is  shown  to 
be  absolutely  false,  but  which  demonstrates  the  great 
difference  between  the  diseased  and  the  healthy  side. 
I  do  not  think  that  this  muscular  spasm  and  anchylosis 
is  ever  wanting  in  the  well-marked  case;  and  that,  to- 
gether with  the  loss  of  the  fold  in  the  groin,  flattening 
of  the  nates,  arching  of  the  back  and  stiffness  of  the 
joint,  are  the  very  early  diagnostic  marks  of  the  dis- 
ease itself.  Direct  pain  by  pounding  about  the  joint 
is  not  generally  elicited,  except  in  the  advanced  state. 
Grating  or  rubbing  in  the  joint  itself  is  almost  never 
elicited  unless  the  patient  is  not  only  etherized,  but  in 
a  very  advanced  stage  of  the  disease ;  and  even  then 
it  is  seldom  got,  for  the  reason  that,  although  the  car- 
tilages give  way,  and  you  would  think  the  bony  sur- 
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faces  would  be  brought  in  contact,  yet  nature  has 
protected  them  with  a  bed  of  velvet-like  granulations, 
which  cover  all  the  diseased  surfaces,  and  prevent 
them  from  rubbiog  together  with  a  crepitus  like  that 
of  diseased  bone.  No  motion  can  be  got  without 
ether,  and  with  ether  the  signs  of  crepitus  are  not 
usually  to  be  found.  Of  course,  when  abscess  has 
taken  place,  when  dislocation  has  taken  place,  we  can 
hardly  mistake  the  disease  for  anything  else,  provided 
we  can  eliminate  any  violent  accident  or  injury,  which 
might  have  caused  the  dislocation  or  the  abscess  from 
traumatic  reasons. 

Given  a  slow-coming-on  disease  with  these  phenom- 
ena, it  means  hip  disease,  and  the  child  will  present 
other  signs  of  tuberculosis  in  its  system,  in  its  features, 
in  its  nails,  in  the  eye-lashes,  in  the  shape  of  the  lip 
and,  a  wasted  condition,  which  speedily  shows  a  state 
of  chronic  scrofulous  disease.  So  much  for  the  symp- 
toms and  the  diagnosis.  If  nature  is  left  alone  in  the 
favorable  case,  she  produces  a  cure  by  anchylosis.  If 
this  disease  has  begun  early  enough  in  life,  and  runs 
on  fast  enough  to  complete  its  stages  before  the  period 
of  puberty  is  reached,  a  cure  by  anchylosis,  with  entire 
healing  of  the  sinuses,  and  subsequently  a  strong  limb, 
are  frequently  the  result.  If,  on  the  other  hand,  the 
disease  starts  later  in  life,  or  does  not  conclude  its 
three  stages  by  the  time  puberty  has  come  on,  then 
usually  the  disease  remains  permanently  ;  and  although 
partial  anchylosis  may  take  place  between  the  femur 
and  the  ilium,  still  sinuses  are  apt  to  occur,  caries  is 
apt  to  go  on.  The  sinuses  may  heal  and  the  patient 
go  on  a  few  years,  and  then,  after  some  sudden  expos- 
ure, it  breaks  out  again  from  the  old  opening.  There 
is  a  new  discharge  of  pus,  a  new  attack  of  pain,  and 
new  evidence  of  disease  in  the  joint.  This  is  espe- 
cially the  case  in  males  after  they  have  received  a 
slight  sprain  or  injury,  or  exposure  to  cold,  if  they 
have  grown  up  with  hip  disease  imperfectly  cured ; 
and,  in  females,  it  is  quite  liable  to  follow  the  condi- 
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tion  of  pregnancy,  where,  after  childbirth,  the  diseased 
condition  is  again  lighted  up,  abscesses  reopen,  and  the 
old  trouble  about  the  joint  asserts  itself  again. 

As  to  the  treatment  we  can  employ.  It  must  divide 
itself  into  a  number  of  stages.  The  most  effectual  in 
the  early  stages  ;  the  less  effectual  mode  of  treatment' 
in  the  later  stages.  In  the  early  stages,  the  moment 
these  preliminary  signs  are  detected,  it  is  essential  at 
once  to  obey  the  voice  of  nature,  which  teaches  us  by 
the  muscular  spasm  that  she  is  making  every  effort  to 
keep  the  joint  at  absolute  rest.  That  is  the  first  and 
great  essential  of  the  treatment  of  hip  disease.  The 
patient  should  go  to  bed  and  keep  still.  The  bed, 
with  extension,  is  the  first  treatment  of  hip  disease  as 
soon  as  it  is  suspected  ;  and  this  should  be  continued 
until  the  uightly  cries  and  pain  and  such  symptoms 
are  gone.  Frequently  in  these  early  cases  six  weeks  in 
bed  will  suffice  to  overcome  all  the  active  inflammatory 
symptoms.  The  joint  becomes  almost  like  the  other. 
The  patient  is  apparently  almost  relieved ;  and  when 
that  appears,  then  we  can  venture  to  let  them  get  out 
of  bed,  and  not  before.  The  moment  they  get  out  of 
bed  they  must  be  supported  by  another  form  of  exten- 
sion, by  a  splint ;  which  can  be  applied  in  such  a  way 
that  the  patient  walks  on  the  perineum.  I  will  not 
describe  the  apparatus  used  for  this  purpose.  In  ad- 
dition to  this  it  is  of  extreme  usefulness  to  oblige  the 
patient  for  a  while  to  go  on  crutches  ;  to  put  on  a  high 
shoe  on  the  sound  foot,  which  forces  them  to  keep  the 
sick  foot  up  in  the  air.  The  child  can  get  about  in 
that  way  freely  ;  with  extension  kept  up,  so  that  the 
diseased  bones  do  not  press  and  churn  upon  each  other. 
This  mode  of  treatment  must  be  continued  a  number 
of  months.  When  you  are  convinced  that  another 
stage  of  the  cure  has  arrived,  you  can  venture  next  to 
take  off  the  high  shoe ;  keep  on  the  splint,  and  allow 
the  patient  still  to  go  about  on  crutches,  and  put 
weight  on  the  limb.  Eventually  crutches  are  discarded 
and  the  splint  alone  used  ;  and   finally,  after  a  long 
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while,  several  years,  the  patient  may  be  trusted  to  go 
without  anything;  and,  if  fortunate,  you  may  have 
succeeded  in  arresting  the  disease.  All  this  treatment, 
provided  the  disease  does  not  go  on  to  abscess,  can  be 
continued  without  suffering,  or  interfering  with  the 
health  of  the  child.  Although  we  consider  it  bad 
policy  to  put  one  of  these  feeble  children  to  bed  and 
shut  them  away  from  good  air;  yet  we  have  got  to 
balance  this  against  the  rest  and  ease  and  absence  of 
fever  we  shall  produce  by  extending  the  limb  and 
keeping  the  joint  still ;  and  the  moment  the  early  in- 
flammatory stages  are  passed,  the  child  can  be  got  up 
and  out  of  doors,  and  put  in  the  healthiest  possible 
circumstances.  Tonics,  of  course,  should  be  used  to 
build  up  the  child's  health. 

When  abscess  comes  on  before  treatment,  or  in  spite 
of  treatment,  extension  is  badly  borne.  When  abscess 
is  forming,  and  before  it  has  burst  the  capsule  ;  when 
it  is  reforming  and  trying  to  make  its  way  into  the 
cellular  tissue  ;  extension  produces  no  relief ;  but  pro- 
duces terrible  pain  and  has  to  be  abandoned.  In  such 
a  state  we  must  content  ourselves  by  allowing  the  pa- 
tient to  lie  still  in  bed ;  apply  soothing  applications 
to  the  limb ;  wait  for  the  giving  way  of  the  abscess  at 
some  point ;  and  try  to  keep  the  limb  down  with  a 
gentle  splint  into  as  good  a  position  as  we  can  while 
these  inflammatory  changes  are  taking  place.  When 
the  abscess  has  burst,  or  is  evacuated,  extension  can 
be  again  applied.  Now  is  the  time  when  nature  is 
about  to  pull  the  bone  out  of  the  socket,  and  the  time 
when  extension,  if  kept  up  vigorously,  may  avert  this  ; 
or  diminish  the  extent  to  which  nature  will  get  the 
advantage  of  the  bone  and  draw  it  up  on  the  dorsum. 
In  these  cases  where  abscess  has  formed,  where  dis- 
location is  bound  to  occur,  extension  in  bed  by  weight 
and  pulley  becomes  of  vastly  more  consequence  than 
before.  A  good  deal  of  weight  should  be  put  on ;  the 
parts  held  as  still  as  possible ;  perhaps  the  child  held 
down   in  bed  by  some  brace  or  confinement;  and  if 
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the  child  does  well ;  if  it  does  not  suffer;  if  its  constitu- 
tion holds  out ;  unquestionably  that  is  the  best  mode 
of  treartment  for  some  months  until  the  tendency  to 
dislocation  has  subsided.  Then  a  splint  can  be  used  ; 
and  the  treatment  continued,  for  several  years,  in  the 
way  described.  Supposing  the  disease  has  gone  through 
all  its  stages  and  made  spontaneous  cure  by  bony 
anchylosis  with  the  head  in  contact  with  the  dorsum 
of  the  ilium  and  the  limb  in  an  extremely  deformed 
condition,  so  that  the  foot  cannot  be  got  to  the  ground, 
the  legs  cannot  be  separated  at  all,  and  the  limb  is 
wasted  and  useless ;  two  alternatives  present  them- 
selves ;  one  is  to  saw  through,  or  cut  through,  this 
anchylosis,  or  rather  through  the  neck  of  the  bone 
below  the  anchylosis,  to  draw  the  limb  down  into  place, 
keep  it  there  in  splints  for  a  considerable  length  of 
time  and  to  expect  union  to  take  place  at  the  point  of 
section  in  the  limb,  in  a  better  position  ;  or  in  some 
rare  cases  we  expect  a  false  joint.  Probably  union 
in  the  new  position  is  the  most  favorable  result  we  can 
have.  The  only  other  alternative  in  this  class  of  cases, 
or  in  cases  where  the  disease  is  still  going  on  actively 
with  abscess  and  caries,  great  shrivelling  of  the  limb 
and  uselessness  —  the  only  other  alternative  is  amputa- 
tion at  the  hip-joint ;  which,  if  the  patient  survives  it, 
cures  it.  It  takes  off  this  mill-stone  which  is  dragging 
the  patient  down.  Restoration  to  health  and  a  fat, 
strong  condition  is  usually  the  result.  Formerly  this 
could  hardly  be  thought  of,  on  account  of  the  immense 
mortality  of  amputating  at  the  hip-joint.  Now  it  may 
be  done  with  comparative  safety  by  the  new  method 
of  amputating,  where  great  loss  of  blood  is  avoided. 
The  vessels  are  best  secured  by  the  figure-of-8  rubber 
twist  held  by  an  assistant  with  a  firm  twist  which  can 
be  tightened  ;  and  the  limb  is  amputated,  not  by  the 
old  French  method,  but  by  the  slower  process  of  ex- 
cision ;  and  amputating  the  remaining  portion  of  the 
thigh  by  the  circular  method.  By  this  mode  of  operat- 
ing the  child  loses  very  little  blood  ;  and  if  in  a  suffi- 
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cientlj  strong  state  to  stand  any  operation,  will  re- 
cover promptly  and  get  a  useful  life  afterwards,  with 
a  useless  limb  taken  away.  • 

The  other  point  of  which  I  wish  to  speak  is,  as  to 
operative  interference  in  the  earlier  stages  of  hip  dis- 
ease. That  operative  interference  means  either  open- 
ing abscess,  and  cutting  down  and  tunnelling  out  and 
gouging  the  diseased  bone ;  or  doing  a  still  more 
marked  operation,  and  endeavoring  to  excise  the  head 
and  neck  of  the  femur  ;  endeavoring  to  scrape  the 
acetabulum,  if  necessary ;  and  allowing  the  patient  to 
recover'with  what  is  called  a  false  joint.  The  opera- 
tion of  excision  of  the  head  of  the  femur  was  formerly 
much  more  popular  than  now.  In  the  first  few  years 
I  was  on  duty  at  the  City  Hospital  I  did  the  operation 
a  great  many  times  and  published  a  good  many  cases ; 
and  thought  1  obtained,  sometimes,  very  excellent 
results.  More  mature  experience  has  proved  that 
these  results  are  not  so  good  as  they  first  were  thought 
to  be ;  and  the  operation  is  not  to  be  resorted  to,  pro- 
vided the  patient  can  be  trusted  to  make  a  spontaneous 
cure.  The  arguments  used  in  favor  of  excising  were 
these  :  that  you  hastened  the  progress  of  cure ;  took 
out  the  diseased  portion  ;  gave  thorough  opening  and 
evacuation  of  the  abscess;  and  made  a  more  useful 
limb  and  joint.  The  most  useful  limb  the  child  with 
hip  disease  can  have  is  with  a  moderately  well-placed 
anchylosis  with  the  femur  fastened  to  the  ilium.  That 
once  firmly  bridged  over  and  solid,  no  subsequent  dis- 
ease affects  it ;  and  it  is  a  strong  limb  which  can  be 
used  without  fear  and  without  pain.  The  great  de- 
formity which  was  thought  to  be  unavoidable,  in 
former  times,  not  only  from  shortening,  but  from  in- 
version, is  now  known,  as  the  child  grows  up,  to  be 
largely  overcome  by  subsequent  mobility  of  the  ankle 
and  knee,  and  of  the  pelvic  joints  at  the  sacrum ;  so 
that  I  have  seen  many  of  these  cases  where  they  were 
not  touched  by  the  surgeon,  where  the  patient  could 
walk  very    well   indeed,    and    without   the    inversion 
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which  was  thought  unavoidable.  That  takes  awa}?^  one 
of  the  arguments  in  favor  of  excision.  If  you  excise, 
you  get  fully  as  much,  if  not  more,  shortening,  than  if 
you  trust  to  spontaneous  cure  with  the  head  of  the 
bone  on  the  dorsum.  Excision  means  two  to  two  and 
a  half  inches  of  shortening  always  ;  and  the  subsequent 
joint  is  a  loose  joint.  It  is  not  so  reliable.  It  is 
flexible,  but  not  so  firm  ;  and  it  is  liable  to  recurrent 
abscesses,  and  to  continuation  of  the  carious  processes 
in  the  shaft  of  the  femur.  You  cannot  cut  off  much 
without  making  a  useless  limb ;  and  there  may  still 
exist  a  tuberculous  focus.  After  excision  this  may 
follow  ;  that  although  you  have  taken  off  all  the  dis- 
ease of  the  head  of  the  bone,  still  there  remains  a  tu- 
bercular condition  of  the  acetabulum ;  which  after- 
wards goes  on  to  disease  of  the  pelvic  bones  and 
defeats  your  object. 

In  addition  to  this  there  is  another  argument  against 
great  operative  interference  in  hip  disease,  and  against 
opening  up  medullary  cavities ;  and  that  is  the  chance 
of  rapid  dissemination  of  tubercular  material  through- 
out the  system  from  any  severe  surgical  operation. 
Of  course,  many  children  with  ordinary  hip  disease  will 
die  of  tubercle  in  other  parts  of  the  body  ;  will  have 
tubercle  in  the  mesenteric  glands ;  in  the  membranes 
of  the  brain,  or  amyloid  degeneration  of  the  liver 
and  kidney ;  so  also  they  will  have  it  in  many  cases 
with  excision ;  and  sometimes,  to  my  surprise,  it  has 
become  developed  with  such  rapidity  after  excision 
that  it  seems  as  if  the  operation  had  started  a  new  pro- 
cess of  dissemination  throughout  the  body.  It  seems 
to  be  pretty  well  conceded  that  the  successful  treat- 
ment of  hip  disease  is  the  mechanical  treatment ;  that 
the  earlier  you  get  at  it  the  better  the  result ;  and  that 
operations  should  be  reserved  for  two  classes  of  cases ; 
that  operations  to  saw  the  bone  and  replace  the  limb  in 
a  new  position  should  be  reserved  for  those  cases  where 
there  is  anchylosis  with  such  deformity  that  the  patient 
cannot  walk  or  stand  or  use  the  limb  in  any  direction ; 
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and  that  formal  excision  should  be  reserved  for  cases 
where  there  is  no  prospect  of  cure  by  anchylosis,  and 
where  you  may  do  something  by  cutting  open  the  parts 
freely  ;  scooping  out  the  disease,  and  subsequently  clos- 
ing the  wound. 

In  operating,  you  have  an  immediate  mortality 
which  is  considerable.  I  have  seen  several  patients 
die  within  the  first  forty-eigHt  hours  after  excision ; 
and  if  you  get  the  most  perfect  result,  you  have  a 
swinging  joint  and  no  more  useful  limb  than  before. 
There  can  be  hardly  any  doubt,  I  think,  that  while 
surgery  ought  to  interfere  in  advanced  cases,  where 
the  child  is  dying  of  hectic  and  suppuration  and  caries  ; 
and  that  surgery  ought  to  interfere  in  cases  where  the 
limb  is  so  deformed  that  the  child  can  neither  stand  nor 
sit ;  that  in  other  cases  it  is  safer  and  wiser  to  follow 
the  dictates  of  nature  and  seek  her  method  of  cure, 
which  is  by  anchylosis. 

Early  diagnosis  and  early  treatment  are  the  best 
here,  as  in  all  acute  diseases  —  in  any  disease,  I  do  not 
care  what  it  is.  In  any  acute  disease,  which  is  threat- 
ening, you  accomplish  more  in  the  first  twenty-four 
to  forty-eight  hours  than  in  the  subsequent  weeks  ;  and 
in  any  acute  disease  of  bones  and  joints,  you  accom- 
plish more  in  the  first  few  weeks,  than  in  the  subse- 
quent months. 

The  main  thing  is  to  keep  the  joint  at  perfect  rest ; 
to  restore  it  to  its  natural  functions  very  slowly  indeed, 
and  with  extreme  care ;  and  subsequently,  if  disloca- 
tion and  anchylosis  take  place,  to  try  to  keep  the  limb 
in  as  good  a  position  as  possible  ;  and  to  expect,  if 
these  stages  can  be  gone  through  with  before  the  age 
of  puberty,  that  we  shall  get  a  permanent  and  sponta- 
neous cure. 

pott's  disease. 

The  next  class  of  diseases  of  the  joints  that  we  shall 
take  up,  are  those  of  the  spine;  and  as  we  are  on  the 
tubercular  and  suppurative   class,  I  will    proceed   to 
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that  which  is   called  Pott's  disease,  or  caries  of  the 
spiue. 

In  the  specimens  passed  around,  it  will  be  seen  that 
the  disease  generally  begins  between  the  bodies  of  the 
vertebrae,  in  the  intervertebral  cartilages  ;  that  it  is 
distinctly  a  joint  disease.  It  may  proceed  as  an  ulcera- 
tion of  the  cartilage,  finally  affecting  the  bodies  of  the 
vertebrae,  or  may  begin,  occasionally,  in  the  bodies  of 
the  vertebrae  themselves,  as  a  tubercular  deposit,  af- 
fecting and  destroying  the  cartilage  by  cutting  off  its 
nutrition ;  then  leading  to  erosion  of  the  bones,  and  to 
abscess  and  the  deformity,  humpback,  which  we  recog- 
nize as  characteristic  of  Pott's  disease  of  the  spine. 
Some  authorities  have  gone  so  far  as  to  say  that  caries, 
or  Pott's  disease  of  the  spine  is  the  result  of  injury; 
that  the  child  gets  a  fall  which  injures  its  back  ;  that 
the  fall  produces  the  disease.  On  the  other  hand, 
most  authorities  seem  to  be  agreed  that  a  condition 
existing  beforehand  of  intrinsic  delicacy  of  constitu- 
tion, call  it  scrofulous  or  tuberculous  or  what  you  like, 
is  essential  to  the  production  of  the  disease ;  that  it 
may  be  precipitated  and  brought  into  action  by  a  fall ; 
but  that  it  may  arise  spontaneously ;  that  it  is  more 
likely  to  arise  if  the  child  has  a  fall  than  without  it; 
but  that  the  fall  is  not  the  one  sole  cause  of  the  dis- 
ease. One  can  hardly  look  at  ordinary  strong  chil- 
dren in  the  first  period  in  which  they  run  about,  from 
ten  months  to  three  years  of  age,  and  see  their  ex- 
traordinary suppleness  and  activity,  and  the  falls  they 
get,  and  the  injuries  they  undergo  without  any  perma- 
nent result,  without  thinking  that  the  mass  of  man- 
kind, who  are  healthy,  at  that  age  are  so  built  and 
constructed,  that  ordinary  injuries  do  not  produce  ca- 
ries of  their  spines,  or  diseases  of  their  hip-joints.  On 
the  other  hand,  in  the  very  delicate  child,  slight  inju- 
ries, which  are  thrown  off  and  shed  easily  in  the  healthy 
one,  start  up  this  pre-existing  tendency  to  inflamma- 
tion of  the  cartilages  between  the  vertebrae,  or  in  the 
bone.     That,  I  believe,  is  the  usual  history.     Delicacy 
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in  the  child,  a  slight  injury  or  none  at  all,  the  com 
mencement  of  disease  in  the  cartilages,  and  caries  of 
the  vertebrae  following.  Unfortunately,  in  the  early 
stages,  this  disease  is  more  likely  to  be  overlooked  than 
hip  disease  in  its  early  stages.  It  is  only  in  the  very 
earliest  stages  of  this  disease  that  treatment  can  arrest 
the  diseased  process  ;  and  as  time  goes  on  treatment 
becomes  more  and  more  hopeless;  and  when  we  inter- 
fere in  the  latter  stages  we  should  bear  in  mind  that  the 
cure  of  nature  in  this  disease  is  also  wholly  by  anchy- 
losis ;  anchylosis  at  the  expense  of  deformity  ;  life  at 
the  expense  of  deformity  ;  health  at  the  expense  of 
deformity :  and  that  a  case  of  advanced  Pott's  disease 
of  the  spine  which  recovers  without  deformity,  and  re- 
covers straight  and  well,  must  be  very  rare —  I  mean 
without  some  deformity.  Of  course,  we  have  all  de- 
grees. 

The  cartilages  ulcerate,  the  vertebrae  break  down, 
their  bodies  drop  together  and  melt  away,  the  spines 
are  thrown  backwards  out  of  position,  the  body  becomes 
bent  forwards,  and  in  this  false  position  nature  makes 
a  great  effort  at  repair ;  throws  out  new  bridges  of 
bone ;  fastens  together  two  adjoining  vertebrae  ;  holds 
the  bones  in  their  new  position  ;  and  fioally  makes  a 
cure  with  a  stiff  joint,  and  with  deformity.  That  is 
the  common  result  if  left  alone. 

The  early  symptoms  of  caries  of  the  spine  are  very 
insidious.  They  are  so  because  of  the  youth  and  ac- 
tivity of  the  patients  ;  and  also  on  account  of  the  great 
natural  mobility  of  the  spine,  and  the  fact  that  pain, 
or  diseased  conditions,  are  disseminated,  so  to  speak, 
up  and  down  the  long  column,  where  one  part  can 
compensate,  to  a  considerable  degree,  for  a  loss  of  mo- 
tion and  usefulness  in  the  other  part  of  the  spine. 
This  disease  comes  on  generally  soon  after  the  child 
begins  to  run  about  and  be  active ;  one  and  a  half  to 
two  years  of  age,  to  three  or  four  years  of  age,  is  the 
common  time.  It  rarely  begins  after  childhood.  It 
may  begin  in  consequence  of  injury,  or  in  consequence 
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of  that  active  tubercular  or  scrofulous  conditiou  which 
may  be  lighted  up  in  the  feeble  child  by  the  second 
dentition,  at  ten  to  twelve  years  of  age.  It  rarely  be- 
gins after  puberty.  If  it  does  not  go  through  its 
stages  and  cure  itself  before  puberty,  it  never  gets 
well,  so  far  as  my  experience  goes.  It  usually  begins 
as  soon  as  the  child  begins  to  run  about  and  be  active, 
and  is  overlooked,  in  this  way.  The  child  complains 
of  being  tired,  and  is  thought  to  be  merely  fretful  and 
capricious,  or  cross.  The  child  is  unwilling  to  go 
upstairs  ;  it  is  unwilling  to  stoop  down  and  pick  up 
things  with  any  celerity  ;  it  complains  of  constantly 
having  pain  in  the  stomach.  This  pain  is  about  the 
praecordia  and  ensiform  cartilage ;  and  is  a  transmitted 
pain  carried  along  the  nerves  between  the  ribs  and  to 
their  terminations  in  the  centre  of  the  body  in  front, 
and  the  pain  is  experienced  there,  and  is  really  a  reflex 
of  a  disease  of  the  bodies  of  the  vertebrae  and  about 
the  intervertebral  foramina,  from  which  two  or  three 
of  these  pairs  of  nerves  have  made  their  exit.  The 
abdominal  and  praecordial  pain,  pain  at  the  pit  of 
the  stomach,  is  a  spinal  pain ;  has  nothing  to  do 
with  the  alimentary  canal.  The  child  is  tired  ;  unwil- 
ling to  make  exertion ;  complains  of  stomach-ache ; 
frequently  sits  down  to  rest  itself  ;  supports  itself  on 
chairs  and  furniture ;  seeks  a  position  where  it  can  get 
its  elbows  on  the  table.  A  .peculiar  stiffness  of  the 
gait  become^  developed  very  early ;  the  child  walks 
with  care,  instead  of  running  with  that  perfect  aban- 
don seen  in  young  children.  It  squares  its  shoulders, 
differently  from  the  ordinary  loose  gait  of  the  child  : 
and  it  has  a  sort  of  military  look  in  its  whole  bearing 
and  gait.  The  scapular  muscles  are  set.  The  child 
walks  as  if  it  were  made  of  glass  ;  and  this  is  very  char- 
acteristic, and  unlike  any  other  disease. 

A  stiff  back,  square  shoulders,  dislike  to  stooping, 
constantly  supporting  itself,  and  after  a  little  while 
spasm  of  the  legs,  legs  adducted,  and  a  tottering  gait. 
If  this  child  is  examined,  you  will  find,  probably,  in 
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the  dorsal  or  lumbar  region,  a  projection,  a  slight 
knuckle  projecting  beyond  its  fellows.  This,  however, 
may  exist  without  the  other  symptoms ;  and  when  it 
exists  without  the  other  symptoms,  it  does  not  mean 
anything  at  all.  You  may  take  a  healthy  child,  strip 
it,  and  stand  it  up,  and  if  it  is  not  very  strong,  you  will 
occasionally  see  one  vertebra  out  beyond  the  others, 
and  looking  as  if  it  must  have  Pott's  disease.  You 
will  find  on  examination  that  this  is  a  false  sign.  This 
false  sign  is  to  be  diagnosticated  in  this  way.  When 
the  projecting  knuckle  is  the  result  of  caries  of  the 
vertebrae  beginning,  it  is  immovable;  can  never  be 
thrown  out  of  sight ;  never  be  effaced ;  and  always  stays, 
in  whatever  position  the  child  puts  its  back.  You  must 
take  this  sign  in  connection  with  every  other  sign  ;  but 
it  is  an  extremely  valuable  diagnostic  mark.  But  the 
weakly  child,  with  a  loose,  projecting  spinous  process, 
retains  the  suppleness  of  the  back,  and  if  pricked  or 
pinched,  hollows  the  back  and  draws  the  projecting 
spinous  process  in,  out  of  sight. 

There  is  not  much  pain  in  the  back  in  caries  of  the 
vertebrae.  Very  little  pain  is  elicited  on  pressure. 
Much  more  pain  is  elicited  on  pressure  in  ordinary 
sprains  of  the  back,  or  in  an  hysterical  or  nervous  con- 
dition of  the  spine,  than  in  Pott's  disease.  You  may 
press  on  this  vertebra ;  you  cannot  elicit  pain  or  dis- 
place it.  It  is  held  by  the  muscles,  by  the  ribs,  by 
the  locking  of  bones,  in  such  a  way  that  "the  pressure 
has  no  effect  on  the  diseased  point.  There  are  two 
modes  in  which  you  can  elicit  pain.  One  is  brutal  and 
dangerous ;  the  other  is  not.  You  are  instructed  by 
some  authorities  to  crush  down  the  spine,  and  see  if 
the  child  will  cringe.  That  is  dangerous,  because  it 
may  produce  new  crushing  of  the  vertebrae  already 
softened.  There  is  another  way ;  you  may  take  the 
child,  that  is,  lift  the  child,  with  the  hands  around 
the  ribs,  about  opposite  the  seat  of  disease.  The  heads 
of  these  ribs  are  crowded  in  against  the  diseased  verte- 
brae by  this  effort,  and  while  no  harm  is  done,  a  scream 
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is  almost  always  elicited ;  while  it  does  not  hurt  a 
healthy  child  a  particle.  I  do  not  attach  so  much  im- 
portance, however,  to  these  methods,  nor  do  I  advise 
you  to  pursue  them.  You  can  learn  much  by  the  gen- 
eral symptoms,  and  the  fact  that  the  projection  will 
not  disappear  in  the  case  of  Pott's  disease,  and  will 
otherwise.  The  spasm  of  the  limbs,  tottering  gait, 
irritable  bladder,  wetting  the  bed  at  night  frequently, 
constipation,  change  in  the  shape  of  the  arch  in  front, 
so  that  the  ribs  become  turned  up,  and  the  child  be- 
comes pigeon-breasted,  the  shoulders  sinking  more  and 
more  ;  the  child  ceases  to  grow  in  size ;  the  head  be- 
comes sunken  between  the  shoulders ;  one  knuckle  of 
the  vertebras  becomes  three,  then  becomes  five,  three 
prominent  and  two  less  so,  until  the  marked  and  un- 
mistakable hump  is  apparent  in  the  back.  This  last 
sign  is  much  more  evident  in  some  parts  of  the  back 
than  in  others.  In  the  dorsal  region,  where  the  curve 
is  outwards,  a  prominence  will  show  itself  much  more 
quickly,  than  in  the  lumbar  vertebrae,  where  the  curve 
is  inward.  The  most  marked  and  characteristic  of  all 
are  the  deformities  produced  in  the  cervical  vertebrae  ; 
not  only  from  the  sinking  in  of  the  head,  but  by  the 
great  spasm  of  the  muscles  of  the  neck  ;  by  the  pecu- 
liar position  in  which  the  child  constantly  carries 
itself,  and  the  deformity.  Soon  after  this,  signs 
of  abscess  begin  to  come  on,  marked  by  hectic  fever 
and  sweats.  It  is  a  long  while  before  that  abscess 
shows  itself  on  the  surface.  It  is  at  a  great  depth.  It 
is  near  the  centre  of  the  body,  in  front  of  the  verte- 
brae. There  it  seeks  an  outlet  in  two  ways  :  either 
gravitates  down  and  gets  into  the  psoas  sheath,  and 
emerges  under  Poupart's  ligament,  and  makes  a  psoas 
abscess  :  or  else  pushes  directly  backwards  in  the  loins, 
emerges  from  between  or  below  the  ribs,  and  becomes 
a  lumbar  abscess.  This  abscess  is  essentially  a  cold 
abscess  ;  full  of  caseous  matter,  and  from  broken-down 
vertebrae.  It  is  extremely  slow,  a  matter  of  months 
and  years  ;  frequently  passes  away   in  the   end,  after 
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the  child  recovers  by  anchylosis,  without  breaking  at 
all.  It  is  absorbed  and  inspissated  in  such  a  way  that 
the  abscess  finally  disappears.  When  it  does  break  it 
is  after  a  long  period  and  by  a  minute  opening,  by 
which  nature  guards  the  ingress  of  air  into  the  sac, 
and  lets  the  pus  trickle  from  a  little  valvular  hole. 
The  abscess  continues  to  discharge  for  several  years. 
Meanwhile  the  deformity  of  the  back  goes  on  to  cure ; 
reaches  its  limit ;  ceases  to  press  out  further  ;  begins 
to  assume  a  fixed  position  ;  grows  more  and  more  so 
from  month  to  month ;  bony  anchylosis  takes  place  ; 
the  abscess  dries  up,  and  the  child  has  recovered,  at 
the  expense  of  great  deformity  of  the  back  ;  of  de- 
formity of  the  chest ;  with  strong  arms  and  shoulders, 
but  weak  and  wasted  legs. 

These  patients  live  to  old  age.  They  appear  to 
withstand  other  diseases  with  great  vigor.  When  they 
have  Pott's  disease,  they  rarely  have  anything  else. 
They  are  well  and  active.  Moreover,  in  all  this  pecu- 
liar class  of  cases  affecting  the  spine  it  is  noticeable,  I 
think,  that  mental  vigor  is  greater  than  the  bodily  loss  ; 
that  these  children  are  distinguished  by  mental  acute- 
ness  ;  like  the  blind,  who  shut  off  from  one  sense,  de- 
velop all  the  others  ;  so  these  children,  shut  off  from 
locomotion  and  play,  and  possibly  having  some  sort  of 
diseased  condition  of  the  nervous  system  at  one  part, 
seem  to  develop  a  certain  precocity  of  mind  in  the  brain  ; 
so  that  wherever  you  see  a  humpback  child,  you  find  a 
bright  one,  who  knows  a  great  deal,  and  has  learned  as 
much  by  observation,  as  his  fellows  learn  by  education. 

What  shall  be  done  in  the  way  of  treatment  ?  Of 
course  treatment  to  do  any  good  must  be  applied  at  a 
very  early  stage  ;  and  here,  just  as  in  hip  disease,  we 
try  to  keep  the  part  at  rest.  The  treatment  must  be 
mechanical.  The  child  at  first  must  be  confined  upon 
its  back  on  a  frame,  or  with  double  extension,  in 
some  way,  so  that  anchylosis  may  take  place  ;  or  if 
this  is  impracticable,  the  child  must  be  allowed  to  go 
about  with  a  spinal  support,  in  such  a  way  as  to  take 
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off  the  weight  of  the  shoulders  and  head  from  the  dis- 
eased part ;  to  support  the  spine  on  the  pelvis,  and 
also  to  hold  the  parts  at  rest.  The  use  of  the  frame 
on  which  the  child  can  be  strapped  and  held  tem- 
porarily, is,  I  think,  most  useful,  because  this  does  not 
necessarily  confine  the  child  to  bed.  It  can  be  taken 
up,  turned  about  and  kept  clean,  carried  out  of  doors 
and  kept  more  or  less  in  the  open  air ;  while  at  the 
same  time  the  spine  is  kept  at  a  perfect  state  of  rest. 
On  the  other  hand,  if  this  is  not  practicable,  a  good 
spinal  support,  and  allowing  the  patient  to  run  about, 
is  probably  the  best  mode  of  treatment.  That  gives 
nature  a  slight  chance  ;  and  a  slight  chance  usually 
suflBces ;  and  unless  an  abscess  has  taken  place,  a  cure 
usually  results  by  anchylosis. 

As  to  the  treatment  of  these  abscesses  themselves. 
Like  all  cold  abscesses  there  are  four  methods  of  treat- 
ment :  repeated  aspiration ;  injection  of  a  fluid  to 
promote  absorption  ;  incision  of  the  abscess,  and  fourth, 
I  should  say,  letting  it  alone.  It  may  become  inspis- 
sated. Incise  it  and  you  run  a  great  risk  of  septicae- 
mia unless  you  can  clear  out  and  clean  every  pocket 
and  scrape  the  carious  bone.  Repeated  aspirations 
may  be  useful,  but  they  inevitably  end  in  a  permanent 
opening  through  which  the  needle  has  been  passed, 
and  establishing  a  sinus,  so  that  you  merely  anticipate 
nature  a  little,  and  prick  an  abscess,  giving  it  exit 
through  a  valvular  bole.  These  abscesses  must  be 
watched.  There  is  no  haste  about  them.  They  are 
slow.  You  can  afford  to  wait.  If  they  are  opened, 
you  must  wash  them  out  and  scrape  in  so  thorough  a 
manner  that  the  development  of  septic  absorption  may 
not  take  place ;  and  even  then  death  sometimes  takes 
place  in  forty-eight  hours  from  the  shock  of  opening  a 
large  pus  cavity.  Apparatus,  if  applied  early,  will 
check  the  disease  and  hold  the  bones  so  that  they  will 
get  in  good  position  and  unite  by  anchylosis.  The 
cure,  to  be  perfect,  must  be  before  puberty.  Abscesses 
must  be  opened  very  slowly  indeed.     Remember,  the 
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best  mode  of  treatment  is  to  have  the  child  secured  on 
a  frame  or  splint,  and  taken  out  of  doors  ;  kept  in 
warm  air  ;  somewhere  where  it  is  constantly  summer, 
if  possible ;  or  under  the  influence  of  sea  air,  and  the 
best  hygienic  surroundings.  It  is  extraordinary  how 
much  better  these  cases  do  in  sea  air,  than  in  the  air 
of  the  hot,  inland  country. 

LATERAL    CURVATURE    OF    THE    SPINE. 

This  is  very  common.  It  is  a  distortion,  but  not  a 
disease.  There  is  no  caries,  there  is  no  affection  of 
the  spinal  canal.  There  is  a  twisting  of  the  vertebrae 
in  various  directions  on  account  of  the  unequal  action 
of  the  muscles  of  the  back.  In  consequence  of  this 
twisting  and  distortion,  the  ribs  and  sternum  also  get 
drawn  out  of  place.  One  of  the  first  signs  which 
attracts  attention  is  the  fact  that  the  shoulders  are  not 
even.  You  know  how  common  this  is  in  young  people 
and  in  those  who  are  growing  rapidly ;  one  shoulder  is 
a  little  higher  than  the  other,  preferably  the  left. 
That  is  due  in  young  subjects,  however,  frequently  to 
careless  attitudes  in  sitting  and  studying  and  writing, 
etc.  But  this  comes  on  insidiously,  and  at  the  same 
time  the  shoulder  is  drawn  up,  the  hip  on  the  opposite 
side  becomes  pushed  out,  to  compensate  for  it,  so  that 
we  have  a  high  right  shoulder  and  a  prominent  left  hip, 
for  example.  It  is  especially  a  disease  of  females, 
though  not  confined  to  them  ;  probably  more  in  females 
because  they  have  less  active  exercises  than  boys. 
The  curve  is  double,  and  when  it  inclines,  for  instance, 
to  the  right  side  in  the  upper  portion  of  the  vertebral 
column,  there  always  is  what  is  called  a  curve  of  com- 
pensation to  the  left  in  the  lumbar  part  of  the  column, 
in  order  to  balance  the  body.  These  two  things  always 
go  together.  In  the  early  stages  the  spinal  column  is 
flexible  and  movable,  and  by  throwing  the  arms  and 
muscles  in  certain  positions,  the  column  can  usually  be 
restored  to  shape.  As  time  goes  on,  if  this  trouble  is 
not  attended  to,  it  begins  to  distort  the  cavity  of  the 
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thorax  very  mucb,  so  that  it  becomes  one-sided,  and 
the  child  is  also  pigeon-breasted,  so-called,  from  the 
projection  of  the  sternum.  In  a  little  while  the  verte- 
brae begin  to  be  rotated  upon  themselves,  through  the 
action  of  the  displaced  and  weakened  ligaments  and 
muscles,  and  although  they  are  not  drawn  apart  from 
each  other,  and  although  the  spinal  canal  is  never  in- 
fringed upon  in  a  way  to  make  meningitis,  the  result- 
ing deformity  sometimes  is  incurable.  The  vertebrae 
become  so  far  twisted  out  of  shape  that  it  is  impos- 
sible to  restore  them. 

The  diagnosis  and  treatment  both  are  most  impor- 
tant in  the  earliest  stage  ;  and  in  that  early  stage  the 
trouble  can  generally  be  corrected  by  the  proper  use 
of  the  muscles.  One  very  useful  exercise,  which  is 
very  simple,  is  to  have  the  child  drilled  to  carry  light 
weights  upon  the  head.  This  may  be  any  form  of 
light  weight ;  but  a  very  good  way  to  teach  the  child 
to  do  it  is  to  place  a  little  mat  upon  the  head  and  set 
in  it  a  bowl  of  water  ;  and  the  child  is  instructed  to 
walk  backwards  and  forwards  so  many  times.  The 
slightest  deviation  will  cause  the  tipping  of  the  bowl 
and  the  wetting  of  the  neck,  and  speedily  remind  the 
child  to  resume  the  upright  position.  It  is  a  well- 
known  fact,  that  among  the  races  of  the  tropics  and 
some  parts  of  the  south  of  Europe,  the  custom  of 
carrying  heavy  burdens  upon  the  head  leads  to  an  un- 
usually upright  and  steady  form.  It  is  not  the  custom 
here  in  any  form  of  labor ;  and  it  is  never  practised  in 
gymnastic  exercises.  In  addition  to  this,  the  child 
should  be  watched  carefully  about  sitting,  studying  and 
sitting  at  school;  and  instructed,  if  weak,  to  lie  down 
certain  parts  of  the  day  in  the  prone  position,  on  the 
stomach  and  chest,  and  with  the  arms  in  such  a  posi- 
tion as  to  bring  the  spine  back  to  its  natural  curves. 
These  children  are  weak,  and  if  the  spine  begins  to 
get  out  of  place,  the  back  muscles  grow  weak,  and  the 
child  droops  more  and  more.  The  other  exercises 
which  are  more  important  are  gymnastic  and  calisthenic 
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exercises,  which  may  be  done  with  light  weights  and 
wands  or  dumb-bells  and  light  gymnastic  apparatus : 
rings,  pullies,  chest  weights,  etc.  Care  must  be  used 
in  these  exercises  that  the  weakened  set  of  muscles  are 
exercised  more  than  those  on  the  well  side ;  and  the 
left-arm  exercise  for  example  is  especially  useful  for 
the  child  who  has  a  curvature  to  the  right.  Take  the 
child  and  put  it  in  different  positions  until  you  find 
what  will  best  restore  the  curve,  and  then  outline  the 
exercises.  By  these,  and  the  use  of  electricity  and 
rubbing,  the  recumbent  position  and  the  carrying  of 
weights  on  the  head,  the  early  cases  can  be  cured  ;  but 
when  the  disease  becomes  well  confirmed  and  the 
vertebrge  are  really  twisted  out  of  place,  we  must  try 
to  force  them  back  by  the  use  of  apparatus.  This  is 
difficult.  Apparatus  should  not  be  used  with  the  idea 
of  being  the  only  means,  or  the  great  means  of  cure ; 
but  only  in  bad  cases,  as  a  support,  to  prevent  the 
parts  from  dropping  over  farther,  until  the  muscles 
can  be  restored  by  proper  gymnastic  exercises. 

The  disease  leads  to  terrible  deformity  if  untreated. 
The  child  becomes  dwarfed  because  the  length  of  the 
vertebral  column  is  lost  in  these  curves.  And  some 
of  the  most  marked  deformities  you  see  on  the  street 
are  from  this  cause ;  at  the  same  time  there  is  nothing 
to  interfere  with  the  patient's  living;  and  although 
remaining  deformed,  they  may  remain  reasonably 
healthy  ;  but  after  the  vertebrae  are  thoroughly  twisted, 
and  the  period  of  puberty  is  passed,  and  the  growing 
age  is  beginning  to  diminish,  a  cure  and  perfect  restora- 
tion to  the  upright  form  is  almost  impossible. 
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XXIV. 

DISEASES    OF    THE    NOSE. 

Epistaxis.  —  I  will  speak  at  once  of  the  most  com- 
mon affection  surgically  that  we  have  to  treat  in  the 
nose,  and  that  is  epistaxis  or  nose-bleed.  It  comes 
from  a  variety  of  causes.  In  a  certain  proportion  of 
cases  it  is  wholesome  and  useful.  It  depletes  very 
rapidly  the  venous  sinuses  at  the  base  of  the  brain. 
There  is  a  direct  communication  with  the  veins  of  the 
nose  through  the  cribriform  plate  of  the  ethmoid  and 
with  the  base  of  the  brain ;  and  in  youth,  in  violent 
exercises,  in  persons  who  are  plethoric,  etc.,  moderate 
nose-bleeds  frequently  are  useful,  and  if  not  excessive, 
need  not  excite  anxiety.  In  old  age,  however,  in  elderly 
people,  nose-bleed,  when  it  amounts  to  anything,  is 
frequently  the  sign  of  some  congestion  in  the  head 
which  should  warn  us  that  the  patient  may  be  in  dan- 
ger of  rupturing  a  vessel  and  having  apoplexy.  Nose- 
bleeds in  old  people  are  rather  unfavorable  signs  as 
regards  the  prognosis  of  future  life.  Something  is  apt 
to  take  place  after  this  warning  is  given  ;  and  we  should 
be  very  careful  about  the  diet  and  exercise  of  such 
patients.  But  nose-bleed  only  becomes  injurious  n 
younger  subjects  when  they  either  are  the  subject  of 
some  other  disease,  a  diseased  condition  of  the  blood  or 
constitutional  disease ;  or  else  when  it  becomes  very 
frequently  repeated,  apparently  from  the  state  of 
anasmia,  thinness  of  the  blood  and  weakness  of  the  walls 
of  the  veins.  Typhoid  fever,  diseases  which  affect  the 
blood,  as  purpura,  or  profound  anaemia,  are  frequently 
associated  with  nose-bleed.  Occasionally,  as  you  know, 
it  is  merely  vicarious,  so  to  speak,  occurring  in  the 
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place  of  habitual  discharges  in  other  directions  ;  espe- 
cially the  menstrual  flow  in  the  female  is  sometimes 
supplemented,  or  aborted,  by  the  frequent  occurrence 
of  nose-bleed.  So  also,  certain  patients  who  have  trou- 
ble about  the  rectum  and  bleed  from  piles,  occasionally 
have  this  arrested,  and  then  have  epistaxis  follow. 
This  is  not  so  severe,  and  should  not  be  classed  with 
those  cases  which  are  what  is  called  true  bleeders, 
where  there  is  that  peculiar  constitution  of  the  blood 
that  it  lacks  the  fibrinous  sticky  element,  and  cannot 
coagulate  when  thrown  out  from  the  vessels.  These 
patients  may  bleed  from  any  point:  from  the  gums; 
mucous  surfaces  like  the  urethra,  and  sometimes  from 
the  skin,  making  a  bloody  exudation  from  the  true 
skin.  This  is  associated  with  a  condition  of  the 
blood  which  is  usually  inherited.  Such  cases  are  not 
very  frequent.  They  can  hardly  be  classed  as  the 
ordinary  accidents  of  nose-bleed.  Any  acute  disease 
of  the  liver,  which  is  going  on  to  a  fatal  condition,  is 
frequently  followed  by  haemorrhage  ;  haemorrhage  by 
the  nose  and  mouth  and  bowel  is  one  of  the  common 
results.  In  typhoid  fever,  where  the  fever  seems  to 
expend  itself  and  its  force  on  the  head  and  nervous 
system,  bleeding  from  the  head  and  nose  seems  to  take 
the  place  of  bleeding  from  Peyer's  patches. 

Ordinary  nose-bleed  need  occasion  no  alarm.  It  is 
best  arrested  by  keeping  the  patient  in  the  upright 
position,  applying  cold,  avoiding  stooping  over  ;  some- 
times it  can  be  arrested  by  keeping  the  hands  above 
the  head  a  little  while ;  frequently  by  the  application 
of  cold  to  the  spine,  or  cold  over  the  forehead,  or  cold, 
in  the  form  of  pieces  of  ice  held  in  the  mouth,  where 
it  will  press  against  the  palate  process.  These  meas- 
ures are  simple  ones  and  are  generally  sufficient. 
When  they  are  not  sufficient,  frequently  the  putting  of 
a  small  plug  of  lint  in  the  nostril  which  is  bleeding, 
especially  if  it  is  dusted  over  with  a  little  dried  per- 
sulphate of  iron,  succeeds.  Syringing  out  the  nose 
with  cold  water  is  sometimes  effectual.     These  meas- 
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ures  are  enough  for  simple  cases ;  but  the  cases  which 
excite  alarm  are  those  where  the  bleeding  goes  on  al- 
most without  stopping,  but  with  remission,  for,  perhaps, 
an  entire  day.  The  patient  becomes  gradually  quite 
feeble  and  exhausted.  The  respirations  are  very  much 
impeded  by  the  enormous  clots  that  form  in  the  nasal 
passages,  and  which  temporarily  arrest  the  bleeding  ; 
but  it  keeps  breaking  out.  If  the  patient  lies  down 
from  faintness,  the  blood  goes  on  trickling  slowly 
backwards  and  large  quantities  of  blood  run  down  the 
pharynx,  and  are  swallowed.  Then,  after  a  while, 
the  stomach  being  distended  by  clots  rejects  these  ; 
vomiting  comes  on  and  that  starts  the  nose-bleed  again. 
So  in  one  of  these  bad  cases,  I  suppose,  if  they  went 
far  enough,  a  fatal  result  might  ensue  ;  though  usually 
they  are  stopped  before  that  result  is  reached. 

Simple  measures  are  of  no  use  in  these  forms  ;  and 
the  most  thorough  way  to  arrest  the  bleeding  is  by 
plugging  the  nose,  the  anterior  and  posterior  nares  as 
well.  Each  nostril  is  a  separate  cavity.  It  is  rarely 
that  bleeding  occurs  from  more  than  one  nostril  at  a 
time  :  and  the  bleeding  nostril  is  plugged  front  and 
behind,  and  the  plugs  left  in  thirty-six  to  forty-eight 
hours.  Some  surgeons  advise  leaving  them  three  or 
four  days.  The  objection  is  that  they  soon  become 
very  foul  and  offensive,  and  provoke  ulceration  of  the 
membrane  covering  the  delicate  bones  inside  the  nose ; 
and  may,  if  kept  in  long  enough,  lead  to  caries  of  the 
bone,  and  a  chronic  state  of  ozaena  with  filthy  discharge. 
It  is  always  a  delicate  matter  to  decide  the  time  when 
the  plug  shall  be  taken  out  in  a  bad  case ;  but,  as  a 
rule,  by  forty-eight  hours  an  attempt  must  be  made  to 
remove  it  carefully  ;  and  if  bleeding  occurs,  a  fresh 
plug  may  be  put  in,  which  is  clean  and  aseptic,  and 
may  be  left  in  considerably  longer.  It  is  perfectly 
easy  to  plug  the  anterior  nares.  To  get  a  plug  behind 
in  the  posterior  nares  is  impossible  without  a  guide. 
That  guide  must  be  a  thread  passed  through  the  nostril, 
behind  the  soft  palate,  out  of  the  mouth.     The  patient 
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must  open  his  mouth  widely,  a  gag  is  put  between  the 
teeth,  and  the  thread  is  carried  through  by  a  little  in- 
strument called  Belocq's  sound.  The  sound  is  threaded, 
passed  through  the  nose,  and  the  finger  passed  into  the 
mouth  catches  the  thread  and  draws  it  out,  and  the 
catheter  is  withdrawn  ;  the  other  end  is  out  of  the  nose. 
We  have  the  location  we  wish  to  plug  under  control  with 
this  string.  To  the  end  which  comes  out  of  the  mouth, 
must  be  fastened  another  double  thread,  and  to  this  a 
small  piece  of  lint  or  sponge,  not  too  large.  If  a  sponge, 
it  will  swell  to  a  certain  degree  ;  but  the  lint  will  not 
swell.  That  must  be  tied  with  a  double  thread,  and 
then  passed  into  the  mouth,  and  guided  with  the  finger 
behind  the  palate,  and  pulled  firmly  into  the  posterior 
nares,  so  that  it  will  not  drop  back  into  the  throat. 
Another  plug  is  put  in  front,  and  a  string  tied  over  it, 
so  that  the  two  are  pulled  together.  The  cavity  be- 
tween is  gradually  filled  by  coagula,  and  bleeding  is 
necessarily  arrested.  The  use  of  the  two  strings  on 
the  back,  where  the  plug  is  attached,  is  to  leave  one 
coming  out  of  the  mouth,  which  can  be  fastened  around 
the  ear,  and  which  is  a  guide  to  the  posterior  plug. 
This  is  important,  because  in  removing  the  posterior 
plug  we  wish  to  do  it  with  as  little  excitement  as  possi- 
ble, and  if  we  have  no  guide,  we  are  forced  to  take  a 
catheter,  or  something  of  that  kind,  and  put  it  in  the 
nose  and  dislodge  the  plug,  and  catch  it  as  it  drops  in 
the  throat ;  whereas  if  we  have  a  string  guide,  we  cut 
the  anterior  string,  take  out  the  anterior  plug,  and  pull 
on  the  string  in  the  back  of  the  mouth,  and  easily 
withdraw  the  plug.  This  may  make  the  difference  be- 
tween starting  the  bleeding,  and  having  to  plug  over 
again.  To  our  surprise  we  see  how  much  suffering  is 
produced  by  this  plugging  in  the  first  twenty-four 
hours.  At  first  the  patient  is  relieved  of  bleeding,  and 
he  can  take  nourishment  and  lie  down  and  sleep  ;  but 
he  soon  has  pain  in  the  nose  and  face  and  eyelids.  All 
the  parts  about  the  cheek  begin  to  have  an  oedematous 
swelling  to  a  very  marked  degree  ;  and  the  skin  of  the 
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nose  is  largely  distended  by  swelling,  and  the  patient 
looks  as  if  he  had  an  attack  of  facial  erysipelas  coming 
on.  This  is  due  to  the  pressure  of  the  plugs  ;  and  if 
they  are  left  in  too  long,  it  may  be  followed  by  septic 
consequences  and  dangerous  results.  On  taking  out 
the  plugs,  the  swelling  slowly  subsides,  and  the  case 
is  over. 

A  little  rubber  arrangement,  which  is  very  like  what 
we  call  the  colpeurynter  used  to  dilate  the  cervical 
outlet,  can  be  used.  That  can  be  flattened  out  and 
with  a  probe  or  director  passed  in  until  it  projects  into 
the  posterior  nares  in  the  throat.  When  it  has  got 
fairly  through  the  nostril,  it  can  be  blown  up  with  air 
firmly,  and  it  makes  a  sufficient  air  plug  to  the  passage. 
Of  course,  it  adapts  itself  perfectly  to  the  shape  of  the 
nasal  cavity,  and  makes  a  very  ingenious  and  neat  plug. 
When  we  have  one  of  these  it  is  easier  to  use 
and  to  remove  than  the  more  clumsy  method  of  the 
sponge.  In  many  cases  we  shall  be  called  to  a  distance, 
to  a  case  of  nose-bleed,  without  these  preparations,  and 
we  need  not  wait  for  Belocq's  instrument ;  but  with  a 
good  strong  elastic  catheter  we  can  accomplish  in  a  few 
moments  the  arrest  of  the  heemorrhage. 

Deviations  of  the  Septum  of  the  Nose.  —  The  septum 
is  partly  bony  and  partly  cartilaginous.  The  cartilagi- 
nous part  is  thin  and  elastic,  and  covered  with  delicate 
mucous  membrane  and  vessels  and  nerves.  This  fre- 
quently grows  out  of  place,  sometimes  probably  in 
consequence  of  a  blow,  and  sometimes  by  a  spontane- 
ous deformity  which  pushes  it  to  one  side  and  gradu- 
ally occludes  one  nostril.  This  condition  leads  to 
catarrh,  retention  of  secretions  on  the  side  where  the 
occlusion  is,  to  change  of  the  voice.  When  the  dis- 
ease goes  on  a  little  longer,  and  is  not  treated,  changes 
take  place  in  the  septum  itself ;  and  as  the  young  per- 
son grows  older  the  septum  thickens  and  grows  out 
bony  ridges  and  spurs  which  project  on  the  occluded 
side  and  still  more  obstruct  the  nose.  The  septum  can 
be   broken   and   forced   back  into  place  in  the  early 
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stages  of  the  affection.  It  will  not,  however,  stay 
there,  but  recoils  just  like  a  piece  of  birch  bark.  It 
can  only  be  forced  to  stay  back  by  cutting  through  it, 
and  destroying  its  elasticity.  In  more  severe  cases  it 
is  often  best  to  saw  off  a  piece  of  the  septum  with  a 
fine  saw  on  the  occluded  side.  The  spurs  are  sawed 
off,  and  a  piece  of  the  septum  sawed  off.  We  may 
or  may  not  go  through.  Sometimes  we  can  succeed 
in  sawing  off  the  spurs  without  sawing  through  into 
the  other  side  of  the  nose,  sometimes  not.  If  we 
saw  through,  a  small  permanent  opening  is  left.  If 
it  is  too  small,  it  is  sometimes  accompanied  by  a 
whistling  sound  in  breathing,  which  is  annoying.  If 
it  is  opened,  it  is  better  to  make  it  of  sufficient  size, 
that  the  air  may  travel  back  and  forth  without  mak- 
ing this  sound. 

The  septum  is  the  seat  of  ulcerations  which  used  to 
be  thought  to  be  syphilitic.  They  frequently  are  tu- 
berculous. The  ulceration  may  go  so  far  as  to  perfo- 
rate the  septum,  and  the  patient  has  an  opening  through 
the  septum  which  is  frequently  the  size  of  a  dime  or 
lead  pencil.  It  does  not  make  any  external  deformity 
whatever.  It  does  not  make  the  nose  of  that  peculiar 
shape  that  it  does  in  syphilis,  when  the  vomer  is  cast 
off  by  caries.  There  is  an  obstinate  ulcer,  with  a  little 
hole  leading  through.  Local  applications  of  various 
kinds,  and  constitutional  treatment,  are  the  best  things 
that  can  be  done.  Usually  granulations  can  be  en- 
couraged ;  and  if  the  septum  is  not  eaten  through,  the 
ulcer  can  be  healed.  If  it  is,  the  hole  can  be  healed 
around  the  margin  so  that  it  will  not  expand,  and  the 
patient  get  along  very  comfortably.  It  is  important 
to  recognize  the  fact  that  many  of  these  ulcerations 
are  in  perfectly  innocent  parties  with  regard  to  either 
primary  or  inherited  syphilis ;  and  that  they  are  quite 
common  in  young  and  scrofulous  subjects. 

The  cartilage  will  not  stand  any  very  violent  appli- 
cations. If  you  try  to  cauterize  it,  anything  of  that 
kind,  you  make  the  cartilage  ulcerate  and  break  down 
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more.     Cleanliness  and  mild  antiseptics  and  constitu- 
tional treatment  should  be  employed. 

The  turbinate  bones  grow  out  of  place,  grow  ex- 
ostoses, project  into  the  passage  and  frequently  obstruct 
the  breathing.  Portions  are  frequently  cut  away  with 
benefit,  and  sometimes  the  trephine  is  used  and  the 
turbinate  bones  cut  through,  giving  the  patient  much 
deeper  breathing  power.  Since  the  use  of  the  electric 
light  and  the  rhinoscope  to  look  into  the  nose,  and  the 
minute  electric  wire  which  can  be  heated  as  a  cautery, 
it  is  easy  to  burn  off  portions  of  the  delicate  bones  of 
the  nose  with  safety  and  without  much  suffering. 
Ether  is  not  necessary.  In  fact  that  is  not  desirable 
where  the  hot  wire  is  used,  because  we  are  in  danger 
of  setting  the  ether  on  fire.  Cocaine  is  all  that  is  ne- 
cessary to  blunt  the  sensibility  enough  to  do  this  sort 
of  operation. 

Foreign  Bodies  in  the  Nose.  —  In  a  child  with 
trouble  in  the  nose  your  first  thought  should  be  is  there 
any  possible  foreign  body  concealed  in  the  nose.  In- 
fants and  children  are  very  apt  to  put  substances  up  in 
the  nose,  and  those  are  generally  of  a  character  that 
cannot  be  got  out  easily  ;  beans  and  peas  and  buttons 
are  favorite  objects.  They  are  pushed  up  far  enough 
to  get  beyond  the  inferior  turbinate  bone,  and  are  there 
held;  provoke  constant  discharge,  and  other  signs  of 
chronic  ozsena,  or  polypus.  The  child  is  frequently 
brought  to  the  doctor  with  the  idea  that  it  has  polypus. 
Careful  search  will  find  something  hard  in  the  nose  ; 
and  the  nose  sprayed  with  cocaine  and  made  non-sensi- 
tive, the  foreign  body  can  be  got  out,  and  the  case  is 
speedily  cured. 

Polypi  in  the  Nose.  —  Polypi  in  the  nose  are  of  two 
forms.  The  common  form  is  a  soft,  gelatinous  polypus 
which  grows  from  the  turbinate  bones,  and  sometimes 
in  extreme  cases  extends  its  growth  up  in  little  colonies 
of  polypi  which  grow  as  high  as  the  upper  turbinate 
bone  and  even  as  high  as  the  ethmoid.  The  ordinary 
soft  polyp  is  attached  to  the  inferior  turbinate  bone, 
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floats  or  hangs  in  the  nasal  cavity,  rises  up  and  down 
with  the  movements  of  respiration.  If  the  patient 
makes  a  forced  expiration  through  the  nose  with  the 
mouth  shut  the  polypus  can  generally  be  brought  into 
sight,  and  is  seen  lying  as  a  white,  soft,  gelatinous-look- 
ing mass  a  little  ways  up  the  nasal  cavity.  Or  when 
the  patient  inspires  violently,  it  is  drawn  behind  the 
turbinate  bone  and  sometimes  when  it  is  large  passes 
back  of  the  posterior  nares  and  hangs  back  into  the 
throat.  In  extreme  cases  they  protrude  down  the 
throat,  and  if  the  patient  has  the  mouth  held  widely 
open  and  raises  the  palate  by  saying  the  word  "  ah  " 
the  polypus  can  be  seen  projecting  in  the  throat  behind 
the  palatine  arch. 

The  mucous  polypus  can  be  readily  removed ;  but 
unfortunately  this  frequently  does  not  permanently 
cure  the  affection.  The  tendency  having  been  developed 
to  their  growth,  others  form.  They  are  slow  to  form. 
They  frequently  do  not  show  signs  of  returning  for 
six  months,  but  they  are  apt  to  come  back.  The  neat- 
est way  to  remove  them  is  to  locate  them  exactly  by 
the  aid  of  the  mirror  and  remove  by  the  snare  or  hot 
wire.  If  we  have  not  this  means,  we  can  follow  up 
the  polyp  and  get  hold  of  the  stem  and  twist  it  off.  It 
frequently  brings  away  a  little  of  the  turbinate  bone 
with  it.  This  does  no  harm  ;  and  by  removing  the 
periosteum  and  root  on  which  the  polyp  grows,  that 
particular  polyp  is  exterminated,  and  has  no  chance  of 
starting  again.  We  must  not  be  satisfied  with  one 
search ;  but  put  the  forceps  throughout  the  nose,  and 
frequently  we  succeed  in  extracting  one  large  one,  and 
two  or  three  small  ones.  After  a  few  days,  when 
bleeding  has  subsided  and  the  soreness  gone,  the  nose 
can  again  be  treated  with  cocaine,  and  investigated 
carefully  with  the  lamp  and  mirror,  to  see  if  any  others 
are  left. 

The  signs  of  polyp  are  usually  those  of  chronic 
catarrh  and  obstruction.  They  change  in  their  shape 
^nd  size ;  swell  up  with  fluids  and  collapse  again  ac- 
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cording  to  dififerent  states  of  the  system ;  and  where 
the  patient  has  a  slight  cold  and  congestion,  it  increases 
the  flow  of  blood  to  the  mucous  membranes  and  distends 
the  polyp.  A  chronic  catarrh  running  from  the  nose  ; 
accumulation  of  secretion  ;  difficulty  of  breathing ; 
snoring  in  the  sleep,  are  signs  of  polypus.  When  en- 
larged they  distend  the  nose,  but  must  be  of  consider- 
able size  to  do  so. 

On  examination,  the  two  sides  of  the  nose  do  not 
correspond.  In  extreme  cases  the  nasal  bone  becomes 
displaced  to  some  degree  as  well  as  the  cartilage,  so 
that  the  nose  is  entirely  flattened  out  on  that  side. 
Those  are  unusual  cases. 

Ordinary  soft,  gelatinous,  nasal  polypi  then  are  usu- 
ally removed  by  one  of  these  methods.  Subsequently 
the  nasal  cavity  must  be  treated  by  injections  of  weak 
carbolic  acid  and  by  astringents.  Quinine  sometimes 
is  very  useful  ;  and  various  agents  to  endeavor  to  pre- 
vent the  return.  The  milder  forms  of  spray  are  the 
best  to  use  in  this  cavity.  The  nasal  douche,  which 
is  merely  a  repetition  of  the  fountain  syringe,  is  no 
longer  thought  to  be  as  desirable  as  it  used  to  be.  It 
is  too  violent,  too  forcible,  has  occasionally  made  trou- 
ble by  distending  the  Eustachean  tubes,  and  has  brought 
on  affections  in  the  middle-ear  by  being  too  forcibly 
used.  It  is  only  in  extreme  cases  of  filthy  ozaena,  and 
where  other  measures  will  do  no  good  at  all,  that  the 
nasal  douche  is  to  be  used.  It  is  better  to  use  the  ap- 
plications in  the  form  of  spray,  applied  both  behind  by 
the  throat,  and  forward  through  the  nose. 

The  person  who  has  once  had  a  mucous  polypus 
must  be  on  the  lookout  for  others  ;  and  when  the  slight- 
est signs  present  themselves,  he  should  be  inspected 
and  the  growths  taken  out,  if  possible.  With  the 
cautery  the  bases  from  which  they  grow,  can  be  thor- 
oughly destroyed ;  and,  sometimes,  after  one  or  two 
operations,  no  more  recur.  Sometimes  they  recur 
after  long  intervals. 

The  other  form  is  essentially  a  fibrous  tumor,  and  is 
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called  sometimes  the  naso-pharyngeal  polypus  because 
it  affects  the  posterior  nares  and  the  top  of  the  pharynx. 
It  grows  sometimes  from  the  edges  around  the  nasal 
cavity,  the  little  hollow  of  the  pterygoid  process  ;  and 
sometimes  about  the  posterior  septum  of  the  nose;  and 
frequently,  also,  from  what  is  called  the  occipito-sphe- 
noid  bone,  the  junction  of  the  sphenoid  and  occipital 
at  the  true  base  of  the  skull.  This,  of  course,  is  at 
the  very  top  of  the  pharynx,  and  covered  with  mucous 
membrane  ;  it  is  in  a  pouch  at  the  top  of  the  pharynx  ; 
and  the  fibrous  tumor,  we  call  the  naso-pharyngeal 
polypus,  frequently  has  its  growth  there.  It  obstructs 
the  posterior  nares  ;  and  in  bad  cases,  can  be  seen  from 
the  mouth.  It  is  not  of  uniform  size ;  is  generally 
pear-shaped,  and  has  a  stem  and  a  large  body.  Occa- 
sionally the  growths  are  broad  and  cover  the  whole  of 
the  occipito-sphenoid  bone. 

These  growths  most  often  occur  in  young  subjects, 
during  the  period  of  about  fifteen  or  sixteen  to  twenty- 
four  or  twenty-five  years  of  age.  They  grow  very 
slowly,  and  the  patient  first  suspecting  that  he  has 
chronic  catarrh,  finally  becomes  aware  of  something 
which  obstructs  the  breathing.  The  surgeon,  if  he  fails 
to  see  anything  in  ordinary  inspection  of  the  throat, 
can  detect  the  trouble  usually  by  passing  a  silver  cathe- 
ter, or  elastic  catheter  on  a  wire,  carefully  curved,  and 
gently  through  the  nares  down  into  the  throat  on  one 
side;  it  will  soon  be  found  that  the  catheter  strikes  a 
prominent  obstruction  on  one  side,  or  the  other,  and 
the  location  of  the  trouble  can  be  made  out.  With 
the  electric  lamp  in  the  throat  and  the  rhinoscope  the 
tumor  can  be  seen  back  of  the  palate.  If  we  have  not 
this  means,  we  can  diagnosticate  by  means  of  the  finger. 
The  patient's  mouth  widely  open  and  the  finger  passed 
in,  up  behind  the  soft  palate;  with  this  we  can  ex- 
plore both  of  the  posterior  nares.  It  is  a  disagreeable 
experience  for  the  patient,  but  does  not  produce  any 
harm,  and  only  the  sensation  of  momentarily  choking, 
and  perhaps  a  little  bleeding.     In  that  way   we  can 
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locate  the  growth;  determine  its  size;  shape;  attach- 
ment ;  and  see  on  which  side  of  the  posterior  nares 
and  pharynx  it  lies. 

Being  there  and  increasing,  it  may  go  on  to  cause  a 
fatal  result ;  leading  to  trouble  at  the  base  of  the  brain  ; 
to  destructive  changes  in  the  pharynx  ;  finally  hanging 
down  as  low  as  the  epiglottis  and  back  into  the  oesopha- 
gus, in  marked  cases  ;  and  obstructing  swallowing, 
and  endangering  the  patient  from  choking  while  breath- 
ing or  swallowing.  It  is  then  evident  that  it  is  very 
important,  as  soon  as  the  diagnosis  is  made,  that  this 
growth  should  be  removed ;  and  a  great  many  ingeni- 
ous modes  have  been  used  to  do  it.  The  simplest  form  is 
to  attempt  to  snare  it  by  the  snare  passed  through  the 
nares,  or  else  up  behind  the  soft  palate.  Jf  a  lucky 
case  with  good  pedicle,  this  may  sometimes  be  done. 
Nelaton  found  that  the  soft  palate  presented  a  barrier 
to  the  last  one-half  inch,  which  was  in  the  way  of  get- 
ting the  snare  around.  He  devised  the  operation  of 
splitting  the  soft  palate,  and  passing  a  thread  through 
either  tip  of  the  uvula ;  drawing  it  aside,  and  fasten- 
ing it  outside  the  mouth  ;  and  then  you  gain  one-half 
inch  or  more  of  space  by  which  you  can  get  access  to 
the  posterior  pharyngeal  region.  Then  the  polypus 
was  removed  by  snare  or  forceps  ;  and  the  soft  palate 
was  sewed  up  again. 

It  has  been  found,  however,  that  most  of  the  oper- 
ations of  this  class,  which  merely  snare  off  the  polyp, 
do  not  prevent  its  subsequent  re-formation ;  and  that 
it  is  essential  that  the  base  should  be  reached  and 
scraped  away,  and  the  periosteal  layer  under  the 
mucous  membrane,  be  scraped  away,  in  order  to  insure 
against  the  recurrence ;  so  that  in  order  to  get  at  this 
space  other  operations  were  devised.  One  was  to  cut 
a  piece  of  bone  out  from  the  speno-maxillary  fossa, 
turn  the  bone  back,  and  expose  the  whole  nasal  cav- 
ity ;  this  was  Langenbeck's  method. 

Another  was  to  saw  across  the  top  of  the  antrum, 
beneath  the  zygoma  ;  split  the  palate  process,  after  ex- 
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tracting  one  incisor  tooth ;  depress  and  break  down 
one  superior  maxillary  bone;  leaving  it  hinged  on  the 
pterygoid  process ;  then  pass  the  finger  through  this 
gap,  push  the  septum  to  one  side,  and  get  ready  access 
to  the  point  you  wish.  That  is  the  operation  that  I 
have  done  a  number  of  times. 

Whatever  operation  of  this  kind  is  done,  after  the, 
polyp  is  scraped  away  and  removed,  the  jaw  is  pushed 
back  to  place  and  wired,  and  the  wound  closes,  and 
the  bone  unites,  as  a  broken  jaw  does,  and  gives  no 
subsequent  trouble. 

When  it  is  borne  in  mind  that  before  these  operations 
were  devised  the  only  other  alternative  to  destroy 
these  large  fibrous  tumors  was  to  excise  the  upper  jaw, 
you  see  how  much  we  have  gained  in  the  point  of  con- 
servative surgery. 

The  prettiest  operation  of  all  was  devised  by  M. 
Oilier  of  Lyons.  You  would  not  suppose  at  first  it 
would  give  the  needed  room,  but  it  does.  It  consists 
in  sawing  down  and  depressing  the  nose.  You  make 
a  cut  from  the  centre  of  the  forehead,  down  each  side 
of  the  nose,  to  the  point  where  the  artery  goes  to  the 
ala.  Cut  through  the  periosteum  to  the  bone  on  each 
side.  Having  made  that  cut,  you  take  a  moderately 
narrow  and  quite  flexible  saw,  lay  it  as  flat  as  possible 
on  the  forehead,  and  saw  down  through  the  nasal  bone, 
down  to  the  cartilage ;  upset  the  nose  and  drop  it  down 
on  the  lips.  The  nasal  cavity  is  fully  exposed.  The 
vomer  and  septum  are  in  the  way.  They  are  flexible 
and  can  be  pressed  over ;  and  you  have  the  means  of 
reaching  to  the  growth  of  the  polyp,  which  the  finger 
will  exactly  do ;  and  thus  you  can  extract  large  polypi 
by  forceps,  or  by  scissors,  or  by  seizing  them  and  tear- 
ing them  out ;  and  subsequently  you  go  in  and  scrape 
this  cavity.  In  these  cases  it  is  well  always  to  operate 
in  the  upright  position  ;  and  when  any  sign  of  choking 
comes  on,  bring  the  patient's  mouth  well  forward  and 
drop  the  jaw  until  they  expectorate.  Half  etherization 
is  the  best.     Thorough  etherization  during  the  incision 
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through  the  skin  and  sawing  the  bone ;  the  patient 
partially  awake  through  the  remaining  stages.  Al- 
though they  make  a  noise,  they  remember  nothing 
which  has  occurred  ;  and  it  is  much  safer  to  have  the 
patient  sufficiently  awake  to  retain  a  little  control  over 
the  epiglottis.  Subsequently  to  this  the  nose  is  re- 
placed. Two  fine  wire  sutures  are  passed  through  the 
lower  angle  of  the  nasal  bone,  which  hold  the  bone 
perfectly  in  place.  These  are  brought  out  through 
the  wound,  and  the  wound  nicely  stitched.  The  wires 
must  be  left  in  two  or  three  weeks  ;  two  weeks  in  the 
nose,  and  three  in  the  jaw.  The  wires  loosen  and  ulcer- 
ate ;  the  bone  decays  a  little  around  the  holes,  and, 
afterwards,  untwisting  them,  they  are  drawn  out  with 
ease,  and  the  sinus  closes.  Very  little  scar  is  left  by 
this  operation  on  the  nose.  There  need  be  no  fear 
that  there  will  not  be  union.  All  the  parts  about  the 
upper  jaw  and  nose  are  so  thoroughly  supplied  with 
vessels  that  they  repair  very  great  injuries,  and  always 
unite. 

Malignant  Forms  of  Growth  in  the  Nose.  —  These  are 
sometimes  mistaken  for  the  ordinary  polypus.  Soft 
cancerous  growths  occur  on  the  mucous  membrane  of  the 
septum  low  down,  just  inside  the  nasal  cavity.  The 
parts  become  obstructed  and  the  patient  thinks  he  has 
a  polypus.  On  lifting  the  ala  and  looking  at  this 
growth,  you  find  it  is  red  and  very  vascular,  with  little 
tuberosities  on  it  shaped  like  a  strawberry,  or  rasp- 
berry. It  bleeds  on  the  slightest  touch  ;  occurs  almost 
always  in  people  of  middle  age ;  and  it  is  essentially  a 
soft  and  rapid  growth  of  epithelioma. 

This  must  be  thoroughly  removed.  Usually  it  can 
be  done  by  a  very  slight  operation,  by  cutting  around 
the  ala  and  turning  it  up  and  then  the  septum  and  the 
growth  may  be  cut  away,  the  ala  replaced  and  the  only 
subsequent  deformity  is  the  little  scar  on  the  side  of 
the  ala.  If  that  is  not  sufficient,  exision  of  the  struct- 
ures inside,  with  portions  of  the  jaw,  must  be  done. 
It  is  not  verv  common.     I  will  call  attention  to  the 
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fact  that  polypus  growing  low  down,  in  the  elderly  per- 
son, probably  means  cancerous  growth.  True  polypi 
are  never,  I  think,  attached  to  the  septum,  but  always 
to  the  turbinate  bones.  These  malignant  growths  fre- 
quently start  from  the  septum  itself. 

Abscess  of  the  Septum.  —  Abscess  of  the  septum  is  a 
very  painful  affection.  You  are  familiar  no  doubt 
with  what  is  called  the  little  boil  that  forms  within  the 
tip  of  the  nose.  It  is  extremely  painful,  lasts  five  or 
six  days,  finally  breaks  and  discharges  inside  the  nose. 
It  leaves  no  subsequent  trouble. 

There  is  another  form  which  is  more  severe :  abscess 
of  the  septum.  It  produces  a  curious  deformity.  It 
fills  up  the  nostril  completely,  so  that  in  seeing  this 
patient  first  you  would  suppose  the  whole  nose  was 
filled  with  an  enormous,  red,  malignant  growth  ;  but 
you  find  the  duration  of  the  disease  is  not  more  than  a 
week,  or  ten  days.  The  nose  begins  to  swell ;  pain 
occurs ;  and  this  rapid  ballooning  out  of  the  mucous 
membrane  comes  on,  and  the  nostril  is  occluded.  You 
find  it  is  elastic  to  the  touch. 

The  treatment  is  to  make  free  incision  and  let  out 
the  pus,  which  is  followed  by  speedy  cure. 

Making  of  a  New  Nose.  —  Artificial  noses  of  papier 
mache,  nicely  colored  and  of  a  pattern  to  suit  the  taste 
of  the  wearer,  are  much  better  than  any  artificial  nose 
made  from  the  skin. 
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XXV. 

SURGICAL  AFFECTIONS  OF  THE  LIP. 

There  are  three  forms  of  swelling  inside  of  the  lip 
and  cheek  that  look  very  much  alike  at  first  glance. 
The  mucous  membrane  is  raised.  The  swellings  are 
sometimes  spherical.  They  fluctuate ;  and  they  are 
more  or  less  transparent.  On  incision  of  them,  how- 
ever, it  will  be  found  that  one  gives  exit  only  to  a  clear 
mucus ;  another  to  a  pretty  solid  though  transparent 
jelly ;  while  the  third  can  be  squeezed  out  of  sight 
into  the  tissues. 

The  mucous  sac,  or  swelling,  is  simply  a  mucous  cyst ; 
a  mucous  follicle.  It  is  very  common  ;  comes  about  the 
lips ;  is  apparently  what  is  called  a  retention  cyst  from 
the  shutting  up  of  some  duct ;  or,  perhaps,  provoked 
sometimes  by  slight  friction  of  the  teeth.  It  annoys 
the  patient,  grows  large,  projects  inside  of  the  mouth, 
rubs  against  the  teeth,  bursts,  discharges,  heals,  fills  up 
again  and  so  goes  on  until  it  is  excised.  It  is  as  inno- 
cent as  a  wen,  and  to  be  treated  in  the  same  way  by 
dissecting  out  the  sac.  It  is  a  very  simple  matter ; 
and  can  be  done  with  cocaine,  and  without  anaesthetics. 

The  cyst  which  contains  jelly  is  a  myxoma  and  is  a 
semi-malignant  tumor;  that  is  a  recurrent  tumor; 
locally  malignant.  It  is  not  liable  to  go  to  other  parts 
of  the  body,  but  it  keeps  reappearing  in  the  same  place. 
It  can  be  turned  out  in  the  form  of  soft,  smooth,  gela- 
tinous masses,  which,  under  the  microscope,  will  be 
found  to  be  tied  together  by  very  minute  striae  of 
areolar  tissue.  It  forms  pockets  in  the  cheek  and  can 
be  turned  out  in  large  masses,  the  contents  being  like 
sago. 
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Incision  inside  the  mouth  is  preferable  if  possible,  to 
avoid  a  scar.  Thorough  excision  is  followed  by  exemp- 
tion for  some  time.  Recurrence  is  apt  to  take  place 
within  a  year,  or  more. 

The  other  form  inside  the  cheek,  which  can  be 
pressed  out  of  sight,  is  vascular.  We  have  spoken  of 
it  under  the  name  of  venous  angioma ;  a  large  mass  of 
veins,  which  can  be  pressed  out  of  sight  by  the  thumb  ; 
will  speedily  fill  up  again  ;  and  is  curable  by  the  liga- 
ture. 

Two  affections  come  on  the  lip  which  are  very  dif- 
ferent; both  dangerous,  and  sometimes  mistaken  the 
one  for  the  other.  I  will  describe  them  first,  and 
name  them  afterwards.  Perhaps  that  is  the  better 
way.  The  first  of  these  affections  comes  as  an  indura- 
tion on  the  upper  lip,  usually  near  the  angle  of  the 
nose,  often  concealed  at  first  by  the  hair  of  the  mous- 
tache. It  is  very  tender  and  thickened  and  painful, 
and  very  soon  after  the  swelling  begins  the  patient 
has  a  chill  and  feels  sick,  frequently  has  nausea  and 
headache  and  generally  rise  of  temperature.  If  now 
the  spot  is  examined,  it  will  be  found  to  be  red,  raised 
and  hard,  and  to  be  dimpled  over  with  minute  orifices  ; 
and  as  it  extends  further,  this  arrangement  of  minute 
holes,  each  of  them  exuding  a  little  yellow  matter,  be- 
comes larger  and  larger,  until  the  lip  is  rapidly  involved. 
The  ala  of  the  nose  swells  up  ;  oedema  of  the  eyelid 
takes  place.  Successive  chills  come  on ;  delirium  fol- 
lows ;  and  death,  frequently,  in  about  a  week.  This  is 
carbuncle  of  the  lip.  Not  always  fatal ;  but  frequently 
so  ;  and  requiring  the  most  rapid  treatment. 

The  other  affection,  which  is  extremely  rare  in  this 
climate,  common  in  hot  climates,  in  the  tropics,  ascribed 
sometimes  to  the  bite  of  an  insect  and  sometimes  to  the 
transmission  of  some  germ  through  the  hair  follicle 
in  the  skin  from  decayed  substances,  is  characterized 
entirely  by  blackness,  hence  its  French  name,  charbon. 
It  is  on  the  surface,  begins  on  the  outside ;  carbuncle 
begins  from    within  and  goes  outwards    through    the 
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cellular  tissue  out  to  the  skin.  Malignant  pustule, 
of  which  we  now  speak,  begins  on  the  surface,  and 
extends  inwards  ;  at  first,  a  vesicle,  it  discharges  serum  ; 
and  after  that  it  goes  on  as  a  dry  gangrene ;  a  dry 
slough  ;  first  destroying  the  epidermis,  then  the  true 
skin,  and  then  the  parts  beneath ;  but  never  very 
deep ;  spreading  as  a  black  peculiar  patch  upon  the 
surface,  and  extending  with  rapidity,  so  that  if 
the  patient  live  long  enough  it  may  extend  a  large  dis- 
tance. One  case  I  saw,  where  the  patient  had  lived  a 
week,  it  had  gone  from  the  neck  over  the  clavicle  and 
half  way  down  the  sternum ;  one  large,  offensive, 
black  slough. 

This  malignant  pustule,  or  charbon,  is  characterized 
from  the  beginning  by  the  most  profound  constitutional 
symptoms.  Generally  the  patients  die  within  a  day  or 
two.  The  chill  is  marked ;  pain  intense,  fever  comes 
on  soon,  and  very  speedily  absorption  by  the  lungs  ;  so 
that  the  patient  begins  to  have  trouble  in  the  throat, 
thence  in  the  air  passages,  and  thence  a  species  of  low 
pneumonia  in  the  lungs,  all  caused  by  the  rapid  pro- 
gress of  the  parasite  of  this  disease,  which  is  a  peculiar 
germ,  and  which  travels  and  invades  the  tissues  by  ab- 
sorption, rapidly. 

This  malignant  pustule  is  very  fatal.  Recoveries 
are  very  rare.  Almost  all  the  victims  die,  and  die  in 
spite  of  any  treatment  that  has  been  applied  to  them. 
In  hot  climates  it  is  a  common  disease ;  in  this  climate 
a  rare  one.  Here  it  occasionally  finds  a  victim  in  some 
young  and  tolerably  healthy  person ;  and  at  first,  the 
disease  being  unusual,  as  a  rule  it  is  not  recognized ; 
and  in  a  day  or  two  it  has  extended  so  far  that  it  is  not 
only  easily  recognized,  but  has  invaded  the  deeper  tis- 
sues and  produced  cerebral  and  pulmonary  symptoms. 

There  is  a  form  of  gangrenous  disease  occurring 
commonly  in  this  city,  and  in  all  cities,  in  young  babies. 
It  is  a  similar  form  of  sloughing  and  is  called  cancrum 
oris  ;  it  occurs  in  poorly  nourished  babies,  and  in  babies 
who  are  either  not  born  at  full  term,  or  inherit  poor 


444  LECTURES  ON  SURGERY. 

constitutions,  or  some  constitutional  taint.  This  form 
of  sloughing  begins  sometimes  at  the  base  of  the  tongue, 
in  which  case  it  speedily  separates  the  tongue  from  the 
floor  of  the  mouth,  eats  through  the  muscles  out  through 
the  chin  and  makes  a  large  opening  through  and  through, 
in  the  course  of  two  or  three  days.  In  other  cases  it 
goes  equally  fast  through  the  cheek,  and,  as  you  will 
see  in  the  pictures  in  some  of  the  Surgeries,  occasions 
destruction  of  all  the  buccal  region,  uncovering  to  the 
air  both  layers  of  the  teeth  on  the  upper  and  lower 
jaw ;  and  if  the  patient  survives,  it  heals  up  only  on 
the  edges,  and  an  immense  open  wound  is  the  result, 
which  afterwards,  if  the  child  grows  up,  may  possibly 
be  closed  by  a  plastic  operation. 

This  is  a  true  dry  gangrene.  It  is  due  to  imperfect 
nutrition,  and  probably  to  minute  embolism  of  the 
parts.  It  is  probably  not  parasitic.  It  is,  however, 
in  appearance  very  like  the  malignant  pustule,  which  is 
purely  the  result  of  an  infectious  germ  getting  into  the 
tissues.  The  cancrum  oris  occurring  in  these  feeble 
little  subjects  is  best  treated  by  immediate  stimulation 
and  food,  and  the  administration  of  opium ;  and  by 
applying  the  actual  cautery  in  the  form  of  the  galvanic 
loop  all  around  the  edges,  and  seeking  to  stimulate 
new  growth  of  tissue,  and  arrest  the  dyiug  process.  If 
the  child  bears  this,  it  occasionally  recovers. 

Malignant  pustule,  or  the  true  charbon,  if  recognized 
early,  should  be  treated  by  the  most  free  and  liberal 
incisions,  scattered  about,  out  to  the  edges  of  the  trou- 
ble ;  and  then  should  be  either  cauterized,  or  dressed 
with  antiseptic  fomentations  and  poultices ;  preferably 
cauterized  with  pure  carbolic  acid,  and  dressed  with 
corrosive  poultices,  and  the  patient  stimulated  to  the 
last  degree  by  as  large  quantities  of  alcohol  as  he  can 
tolerate,  quinine,  food,  etc.,  and  opium  to  allay  the 
pain. 

Carbuncle  of  the  lip  is  very  common,  and  fortunately 
more  amenable  to  treatment.  The  trouble  with  car- 
buncle of  the  lip  is  that  it  often  is  not  recognized  and 
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proper  treatment  not  given  to  it.  Carbuncle  occurs  in 
other  parts  of  the  hodj,  where  its  favorite  site  is  the 
back  of  the  neck  or  between  the  shoulders  ;  these  loca- 
tions, are  a  conspicuous  aid  in  the  diagnosis.  They 
cause  so  much  lameness  in  moving  about  that  the  pa- 
tient's attention  is  soon  called  to  them ;  and  they  are 
diagnosticated,  as  a  rule,  very  soon  after  they  begin  to 
appear.  The  only  doubt  in  the  early  stages  is  as  to 
whether  the  disease  which  is  appearing  is  about  to  be 
a  boil  or  a  carbuncle.  Carbuncle  is  often  mistaken 
for  a  boil  in  its  early  stages  ;  but  speedily  numerous 
openings  appear,  and  it  spreads,  and  is  easily  recognized. 
Carbuncle  of  the  lip  being  hid  away  and  small  is  apt 
to  be  unnoticed.  A  very  painful  thickening  on  the 
upper  lip,  with  symptoms  of  extreme  sickness  in  dis- 
proportion, so  to  speak,  to  the  apparent  size  of  the  sore, 
should  make  us  suspicious  of  what  is  going  on  ;  and  all 
treatment  to  be  of  avail  must  be  early  treatment,  and 
very  thorough. 

The  deepest  and  most  free  incisions  are  the  best 
treatment,  unquestionably,  in  this  form  of  carbuncle. 
However  surgeons  may  differ  as  to  the  treatment  of 
the  other  forms  of  carbuncle,  which  occasionally  are 
allowed  to  slough  out  of  themselves,  I  think  that  all 
agree  that  in  carbuncle  of  the  lip  safety  consists  in  let- 
ting out  all  the  sloughs  and  washing  out  the  cavity  ; 
cleaning  it  out  as  rapidly  as  possible,  in  order  to  pre- 
vent infection  of  the  system.  To  many  persons  it  is 
of  little  consequence  whether  they  have  a  bad  scar 
across  the  lip  or  not.  Others  may  be  sensitive  about 
it.  We  can  usually  get  at  the  disease  and  do  quite 
well  by  cutting  through  the  edge,  or  junction  of  the 
mucous  membrane  and  the  skin,  and  splitting  the  lip 
open,  up  into  the  disease.  We  can  afterwards  close 
this  cut,  without  appreciable  scar.  But  no  consider- 
ation of  looks  should  have  any  weight  if  we  consider 
it  necessary  to  make  external  incisions  to  get  at  the 
trouble.  The  sloughs  should  be  thoroughly  cut  open 
and   freed ;  the   parts    washed   with   antiseptics,    and 
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dressed ;  and  the  patient's  health  sustained  and  kept 
up  by  large  doses  of  muriate  of  iron,  given  in  doses  of 
as  much  as  twenty  drojDs  every  two  hours,  well  diluted. 
The  bowels  should  be  moved  by  calomel ;  stimulants 
and  opiates  used  freely.  Local  applications  have  no 
effect  so  far  as  I  know  in  checking  this  form  of  trouble  ; 
and  it  is  difficult  to  apply  any  very  severe  or  poisonous 
form  of  local  application  so  near  the  orifice  of  the 
mouth  without  dangerous  absorption  ;  consequently 
we  must  rely  wholly  on  deep  and  free  incisions,  clean- 
ing out  the  parts,  dressing  themantiseptically  and  keep- 
ing them  clean.  The  charcoal  poultice  is  an  excellent 
one  for  this  form  of  trouble  ;  made  by  stirring  up  a 
spoonful  of  powdered  charcoal  with  two  spoonfuls  of 
flaxseed  meal,  wetting  with  boiling  water,  and  apply- 
ing. This  is  coDQfortable,  and  destroj^s  all  gases  and 
offensive  effluvia,  and  is,'  to  a  certain  degree,  anti- 
septic. 

The  danger  of  carbuncle  of  the  lip  is  this,  that  ow- 
ing to  the  large  venous  junctions  which  occur  about  the 
face,  speedy  absorption  by  means  of  the  veins  takes 
place  up  to  the  head,  and  through  the  ethmoid  plates 
and  the  cribriform  plate  to  the  brain ;  and  what  is 
called  a  metastasis  ;  a  change  from  one  part  to  another ; 
but  what  is,  in  fact,  the  travelling  of  the  disease 
steadily  along,  not  by  a  jump,  but  by  a  steady  walk 
along  this  road  of  veins  and  lymphatics  to  the  brain  ; 
and  then  we  have  the  rapid  form  of  erysipelatous  men- 
ingitis coming  on,  which  is  fatal,  usually,  in  two  or 
three  days.  Many  persons  with  carbuncle  of  the  lip 
die  ;  some  escape  by  prompt  treatment. 

So  far  then  these  external  diseases  on  the  lip,  which 
come  on  with  chill  and  severe  constitutional  symptoms 
and  with  rapidity,  are  of  an  extremely  dangerous  type  ; 
and  should  be  carefully  watched  and  promptly  treated. 
Now,  on  the  other  hand,  every  once  in  a  while  there 
will  come  a  patient  almost  frightened  to  death  with  a 
lip  as  large  as  the  largest  African's,  stating  that  he 
came  down  town  in  the  morning  well,  and  came  back 
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with  this.  His  pulse  and  temperature  are  normal ;  no 
chill ;  absolutely  no  constitutional  symptoms  whatever  ; 
but  an  enormously  swollen  lip,  coming  on  rapidly,  al- 
most as  rapidly  as  the  asparagus  or  mushroom  grows  ; 
without  a  blow ;  without  discoloration  ;  without  pain. 
Only  the  size  alarms  him.  It  is  harmless ;  very  pecu- 
liar ;  but  does  not  require  active  treatment  ;  it  subsides 
of  itself  in  three  or  four  days.  It  is  ^lot  fully  under- 
stood ;  it  never  seems  to  lead  to  anything  else.  It 
goes  under  the  name  of  rapid,  or  transient  oedema  of 
the  lip  ;  but  precisely  what  takes  place  we  do  not  know. 
It  is  a  dropsy  of  the  part ;  a  very  distensible  part. 
Of  course,  it  is  absolutely  essential  to  quiet  the  patient's 
mind  ;  not  only  reassure  him  by  telling  him  you  know 
exactly  what  is  the  matter  and  that  he  will  get  well ; 
but  you  must  also  make  some  harmless  application  to 
the  part,  and  give  it  treatment,  in  order  to  keep  him 
easy.  A  two-per-cent.  solution  of  boracic  acid  ;  flexi- 
ble collodion  painted  on,  or  any  simple  application  of 
that  kind,  is  sufficient.  Meanwhile  it  is  perhaps  well 
to  keep  the  patient  at  home  quiet  a  day  or  two ;  give 
a  simple  saline  cathartic,  and  diet  him,  and  the  oedema 
will  rapidly  disappear. 

So  much  for  acute  affections  ;  two  of  which  are  ex- 
tremely dangerous,  and  one  harmless  ;  the  latter  looks 
worse  than  all  the  others,  the  first  hour  or  two.  Of 
the  chronic  affections  some  are  very  puzzling.  A  sore 
upon  the  lip,  what  may  it  mean  ?  A  sore  which  will 
not  heal ;  of  duration  exceeding  a  number  of  weeks  ; 
if  exceeding  months  it  is  pretty  sure  to  be  cancer  ;  if 
exceeding  some  weeks,  may  be  a  chancre.  You  can 
hardly  conceive  of  a  chancre  of  the  lips  going  on  for 
months  without  producing  so  marked  constitutional 
symptoms  that  the  diagnosis  would  be  easy  ;  and  you 
can  hardly  conclude  that  a  sore  of  the  lijD  which  will  not 
heal  after  various  methods  of  treatment,  is  necessarily 
cancer,  until  it  has  existed  several  months,  and  resisted 
treatment  for  that  time. 

Chancre  of  the  lip  is  apt  to  be  confined  to  one  or 
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the  other  angle.  Cancer  is  not  so  frequently  found 
there.  Cancer  is  usually  found  upon  the  lower  lip ; 
rarely  on  the  upper.  Chancre  may  be  on  either,  but 
is  generally  in  the  commissure  and  involves  both.  In 
both  of  these  affections,  you  must  not  be  deceived  by 
the  inflammation  of  the  lymphatics  below  the  jaw. 
Cancer  has  inflamed  lymphatics,  which  are  poisoned 
buboes,  from  the  extension  of  the  germ  of  the  disease. 
Chancre  has  rapid  inflammation  of  the  lymphatics,  and 
a  bubo  which  is  due  to  the  entrance  of  venereal  poi- 
son ;  so  that  in  that  point  of  view  your  diagnosis  is 
entirely  uncertain.  A  chronic  sore  which  will  not 
heal ;  both  have  enlarged  glands  ;  submaxillary  and 
sometimes  lymphatic.  Neither  are  painful  at  all.  It 
is  only  the  looks  and  annoyance  that  trouble  the  pa- 
tient. Cancer  is  not  painful  ;  chancre  is  not  painful. 
In  fact  they  are  rather  free  from  sensitiveness.  The 
hard  Hunterian  chancre,  if  it  occurs  on  the  lip,  has  the 
same  indurated  edges  as  the  cancer ;  and  the  same  ex- 
cavated and  hollowed  out  and  indolent  base  ;  so  there- 
fore we  have  got  to  consider  all  the  pros  and  cons  ; 
and  probably  it  is  not  of  much  use  to  ask  questions  in 
such  a  case  as  this,  but  we  have  got  to  judge  for  our- 
selves ;  and  if  we  find  a  disease  of  several  weeks'  dura- 
tion, my  own  rule  would  be  to  put  the  patient  on 
mercurial  treatment  and  see  what  it  will  do ;  and 
either  it  will  have  no  effect  in  a  fortnight,  or  a  cure 
will  result  in  a  fortnight.  The  moment  the  system 
becomes  affected  by  large  doses  of  calomel,  kept  in 
the  system  by  opium,  you  will  have  a  melting-down  of 
the  sore  if  venereal,  and  the  glands  in  the  neck  will 
disappear.  Not  the  slightest  effect  will  be  produced 
by  such  medication  on  true  malignant  disease  :  and  if 
you  have  pushed  the  thing  so  far  that  you  have  mercu- 
rialized the  patient  to  a  slight  degree,  so  that  his  teeth 
begin  to  be  a  little  tender,  breath  a  little  odorous,  the 
mouth  moist,  stop  and  give  up  that  theory  at  once.  If 
you  could  know  the  beginning,  which  you  sometimes 
cannot,  if  you  could  know  the  first  symptoms  which 
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appeared,  I  think  you  would  have  uo  difficulty  in  dis- 
tinguishing between  chancre  and  cancer  on  the  lips. 

Cancer  of  the  lip  is  an  epithelioma.  It  begins  on 
the  surface.  It  is  a  proliferation  and  throwing  off,  and 
finally  a  hardening  of  the  epithelial  layer.  At  first 
the  i^atient  notices  a  spot  on  the  lip  which  is  dry  and 
tense  and  cracked.  Then  he  finds  every  little  while 
that  he  is  moistenino-  it,  or  rubbino-  it,  andbring^ino-  awav 
a  few  epithelial  scales.  After  a  little  while  a  slight 
scab  forms.  This  is  perhaps  let  alone  a  few  weeks, 
finally  detaches  itself,  and  he  sees  underneath  a  shining 
smooth  surface,  and  thinks  this  surface  is  healthy. 
The  part  looks  as  if  it  was  going  to  recover  its  natural 
appearance.  In  a  few  days  more  epithelial  cells  form, 
and  another  dry  layer  forms,  and  so  the  disease  goes  on, 
week  after  week,  and  month  after  month,  until  he  no- 
tices around  the  line  of  cells  an  induration,  a  hard  col- 
lar. Subsequently  to  this  an  ulcer  forms  ;  and  this  ulcer 
is  in  the  centre  of  the  hardness  and  where  the  first 
scab  appeared.  By  and  by  a  second  scab  comes  off, 
and  he  finds  again  the  ulcer.  Once  established  to  that 
degree,  erosion  and  extension  of  the  disease  begin. 

If  we  could  see  the  very  beginning,  we  should  find 
that  chancre  of  the  lip  begins  three  or  four  days  after 
exposure  by  a  pustule  and  a  little  discharge  of  fluid, 
which  ruptured  and  made  at  once  a  sore,  whose  edges 
subsequently  became  indurated,  and  went  through  the 
stages  of  chancre. 

Provided  the  mercurial  treatment  is  of  no  avail,  and 
provided  we  are  finally  convinced  that  we  have  to  deal 
with  a  sore  of  the  lip  which  is  probably  malignant,  and 
which  will  not  heal  within  a  short  time,  the  best  way 
is  to  excise  it,  and  widely,  so  as  to  leave  a  good  margin 
of  sound  tissue  round  about;  and  if  any  glands  are 
present  they  must  be  removed  at  the  same  time.  The 
chances  of  recurrence  are  great,  but  not  certain. 
Epithelial  disease  of  the  lip  is  occasionally  cured  per- 
manently. Frequently  it  is  not.  The  period  of  recur- 
rence is  much  more  uncertain  than  in  cancer  of  the 
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breast,  for  instance.  It  may  be  several  years.  It  may, 
on  the  other  hand,  be  extremely  rapid  ;  and  that  is 
liable  to  be  the  case  in  young  and  vascular  subjects. 
It  is  a  noticeable  fact  that  in  the  youn^,  strong,  and 
well-nourished  subject,  who  is  full  of  blood,  diseases 
grow  with  more  rapidity,  as  healthy  tissue  grows  with 
more  rapidity;  and  in  the  feeble,  anaemic  and  dried  up 
persons  of  middle  age,  the  forms  of  malignant  disease 
share  in  the  general  want  of  vigor  of  the  economy  and 
grow  slowly,  and  slowly  destroy  life  ;  so  in  these  young- 
florid  subjects,  in  whom  an  epithelial  cancer  appears 
on  the  lip  and  is  cut  out,  I  have  seen  recurrence  in  the 
glands  of  the  neck  within  three  months  ;  seen  several 
operations  done  within  a  few  months,  and  life  termi- 
nated within  a  year  from  the  first  appearance  of  the 
disease.  In  this  respect,  in  some  subjects,  the  cancer 
of  the  lip  resembles  in  its  rapidity  and  its  fatality  the 
effects  of  cancer  upon  the  glans  penis  or  the  foreskin, 
where  the  lymphatics  on  the  dorsum  of  the  penis  become 
promptly  affected,  the  glands  in  the  groin  take  up  the 
disease,  the  lumbar  glands  inside  the  pelvis  become  af- 
fected, and  death  within  six  months,  or  a  year,  is  the 
common  rule.  However,  we  may  feel  sure  that  if  we 
can  make  the  diagnosis,  and  the  earlier  the  better  for 
the  patient,  and  excise  the  epithelial  cancer  of  the  lip, 
we  can  promise  the  patient  a  considerable  period  of 
exemption,  as  a  rule ;  and  a  chance  of  its  not  coming- 
back. 

The  only  othei*  means  of  treatment  that  would  seem 
to  be  effectual  would  be  the  hot  iron,  or  caustic ;  and 
experience  has  proved  that  thej  are  no  more  sure  to 
prevent  recurrence ;  that  they  are  more  destructive 
and  disagreeable  in  the  wound  they  leave  ;  and  make 
a  much  worse  looking  scar. 

About  the  upper  lip  again,  and  around  the  ala  of  the 
nose,  is  a  very  common  site  for  tubercular  disease, 
sometimes  called  lupus.  There  used  to  be  distinguished 
two  forms  of  lupus ;  one  said  to  be  much  less  destruc- 
tive than  the  other :  one  called  lupus  non  exedens  and 
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the  other  lupus  exedeDS.  One  did  not  penetrate  deeply 
mto  the  tissues,  and  was  localized,  and  not  eating  or 
destructive ;  and  the  other  destructive.  We  now  dis- 
tinguish one  as  simple  lupus  tuberculosus ;  and  the 
other,  rodent  ulcer  ;  and  the  rodent  ulcer  belongs  rather 
with  cancer.  '  But  the  simple  tuberculous  lupus  which 
appears  about  the  nose  and  upper  lip,  is  a  slow,  chronic 
affection,  free  from  pain,  looking  at  first  like  a  set  of 
little  boils  coming  upon  the  part,  each  one  breaking 
down  and  discharging  separately,  slowly,  and  each 
healing  up  by  a  little  white  puckered  scar  ;  and  an- 
other set  forming  by  the  side,  and  the  process  going  on 
in  little  successive  crops ;  so  that,  finally,  the  ala  of 
the  nose  and  the  upper  lip  become  wrinkled  and 
shrunken  by  these  numerous  little  white  scars.  Mean- 
while the  disease  is  creeping  over  the  skin,  and  every 
little  while,  fresh  tubercular  points  appear.  These 
tubercles  are  hard,  appear  like  nodules,  you  might 
think  they  were  of  the  same  feeling  and  appearance  as 
carbuncle,  but  they  lack  wholly  the  constitutional 
symptoms  and  the  rapid  progress  ;  and  also  they  are 
to  be  diagnosticated  by  the  fact  that  you  almost  always 
see  them  at  that  stage  when  some  have  existed  and 
gone  through  their  lives  and  ended,  and  others  are  be- 
ginning ;  so  that  if  you  look  careful!}^,  you  will  almost 
always  find  about  the  tubercles  of  lupus  some  scars 
which  indicate  where  other  tubercles  have  been.  No 
such  condition  is  found  around  the  carbuncle,  whose 
progress  is  rapid,  whose  destruction  is  complete  of  all 
the  parts  round  about,  and  which,  when  it  does  cica- 
trize, cicatrizes  finally,  at  the  same  time,  in  one  large 
puckered  and  indented  scar,  but  never  has  separate 
points  of  healing. 

The  rodent  ulcer,  on  the  other  hand,  is  a  clean-cut, 
excavated,  partially-granulating,  red  hole,  eating  into 
the  parts,  slowly ;  filling  up  and  eating ;  filling  up  and 
eating,  undermining  the  skin  as  it  goes  on.  Its  progress 
covers  years.  Patients  live  with  it  ten  or  fifteen  years, 
sometimes.     It  is  almost  always  a  disease  of  more  than 
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three  or  four  years.  It  is  painful  chiefly  by  exposure 
to  changes  of  temperature ;  but  it  is  also  subject  to 
stinging  pains  which  are  quite  distressing  to  the  patient. 
It  progresses  steadily,  slowly,  does  not  heal.  It  first 
destroys  the  skin  and  soft  parts,  then  cartilages  and 
bone;  and  eventually  eats  away  the  jaw,  perhaps,  and 
side  of  the  cheek ;  invades  the  orbit,  destroys  the  eye ; 
and  at  the  last  stage  passes  through  and  destroys  the 
thin  bones  which  roof  the  orbit,  and  attacking  the 
brain  speedily  closes  life  ;  but  life  usually  lasts  after 
the  extinction  of  sight  for  months,  and  years,  perhaps. 

Lupus  is  treated,  as  you  know,  by  the  injection  of 
Koch's  lymph.  It  is  also  treated  locally  by  burning 
it,  burning  out  each  separate  sore.  That  seems  to  be 
pretty  effectual.  Sometimes  the  pencil  of  nitrate  of 
silver  does  pretty  well,  sometimes  the  hot  wire.  We 
should  persevere  and  endeavor  to  break  up  the  local 
points.  The  rodent  ulcer,  if  one  can  be  found  M^here 
the  disease  is  small,  should  be  treated  by  immediate 
and  large  excision  of  the  ulcer  and  all  parts  about  for 
the  width  of  one-half  inch ;  and  then  we  endeavor  to 
do  a  plastic  operation,  and  heal  up  the  parts.  Seen  at 
a  later  stage,  we  are  obliged  to  resort  to  the  use  of  the 
cautery,  which  is  about  as  good  as  anything ;  and  the 
local  application  of  means  to  allay  the  pain.  The  most 
comfortable  application  and  cleanly,  I  know  of,  is  a 
soda  and  opium  wash,  made  of  one  part  of  laudanum 
and  two  of  liquor  sodee  chlorinatas  and  ten  of  distilled 
water.  It  is  an  incompatible  mixture  ;  but  it  is  very 
effectual.  The  morphia  is  precipitated  and  falls  to  the 
bottom,  but  is  there  in  the  form  of  morphia.  If  shaken 
up,  it  seems  to  be  equally  effectual  in  quieting  the 
pain. 

Salivary  Fistula.  —  Salivary  fistula  is  not  a  very 
common  thing.  It  is  frequently  caused  by  alveolar 
abscess,  which  eating  through  the  cheek  has  involved 
Stenon's  duct  and  led  to  an  ulceration  out  through  the 
cheek,  letting  the  saliva  flow  outwards  instead  of  in. 
Salivar}^  fistula  is  also  occasionally  caused  by  the  sur- 
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geon  in  operations.  It  is  not  always  possible  to  avoid 
the  duct  in  operations.  Sometimes  the  duct  is  left  cut 
off  in  such  a  way  that  it  subsequently  discharges  from 
the  wound,  and  the  wound  refuses  to  close.  This  con- 
dition of  things  is  sometimes  very  curious.  It  closes 
in  a  measure,  and  there  is  a  valvular  covering  of  the 
little  affair,  which  in  the  ordinary  state  of  the  parts 
keeps  that  perfectly  dry.  The  moment  the  person  be- 
gins to  take  food,  the  salivary  secretion  is  excited  and 
as  soon  as  he  begins  to  chew  and  masticate,  the  saliva 
begins  to  flow,  drop  after  drop,  rapidly  from  this  little 
fistulous  opening.  The  meal  over,  the  saliva  ceases  to 
flow  until  he  again  eats.  This  is  an  incurable  affection, 
unless  you  can  find  some  means  of  directing  the  flow 
again  into  the  mouth.  This  is  best  done  by  establish- 
ing a  new  false  passage  into  the  mouth ;  then  after- 
wards doing  a  plastic  operation  to  close  up  the  wound ; 
and  thus  the  salivary  current  can  be  again  turned  into 
the  mouth.  This  is  worth  thinking  about,  because  it 
is  apt  to  be  overlooked ;  and  the  patient  having  had  an 
abscess,  or  ulceration,  or  operation,  tells  you  he  has  a 
spot  on  his  cheek  which  is  constantly  becoming  wet 
every  time  he  eats ;  and  on  careful  search  you  find  a 
little  pimple  there,  out  of  which  a  drop  or  two  of  saliva 
oozes  whenever  he  is  eating  and  using  the  salivary 
function. 

Just  inside  the  mouth  at  the  base  of  the  tongue  are 
the  sublingual  glands,  usually  hardly  to  be  seen,  look- 
ing like  little  seeds,  on  either  side  of  Wharton's  duct. 
They  occasionally  become  closed  up,  accumulation  of 
their  secretion  takes  place  and  a  true  glandular  cyst  is 
formed  which  is  called  ranula.  This  is  quite  a  com- 
mon affection  in  children  ;  it  seems  to  occur  in  them 
more  frequently  than  in  the  adult.  Such  a  patient 
will  be  found  to  have  quite  a  large  sac  lying  on  one 
side  of  the  froenum.  This  sac  does  not  look  trans- 
parent or  clear,  for  the  reason  that  the  light  cannot 
shine  through  it ;  but  looks  as  if  filled  with  some  dark 
fluid,  and  its  walls  look  extremely  thin.     It  looks  very 
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much  like  the  peritonea]  sac  or  covering  of  a  hernia 
when  distended  with  iiuid ;  and  when  you  reach  the 
peritoneal  cavity  and  come  down  to  the  sac,  you  are 
conscious  that  you  have  got  down  to  a  very  thin  mem- 
brane, but  you  would  say  surely  that  it  must  be  filled 
with  some  fluid  as  dark  as  blood,  because  no  light  can 
shine  through  it,  and  it  is  not  transparent.  You  incise 
it,  and  out  comes  a  clear  serum.  Incise  a  ranula  and 
out  comes  a  clear  fluid  made  up  of  serum  and  saliva, 
but  it  does  not  look  so,  as  you  look  at  the  cyst  as  a 
whole  inside  the  mouth,  because  it  is  in  a  dark  cavity. 
So  when  you  look  under  the  tongue  you  need  not  think 
that  because  it  is  dark  colored  that  it  is  necessarily  a 
blood  tumor,  or  vascular  naevus,  for  it  may  be  the  per- 
fectly pure  limpid  contents  of  a  cyst,  and  simple  saliv- 
ary secretion.  These  cysts  extend  very  largely.  They 
are  larger  underneath  than  on  top  ;  project  a  little  ways 
into  the  mouth,  but  dissect  backwards  between  the 
long  muscles  and  lie  under  the  tongue,  and  push  down 
to  the  region  of  the  submaxillary  glands,  and  often 
surprise  you  by  their  bulk.  They  burst,  slowly  fill  again, 
and  the  disease  is  not  cured.  To  open  such  a  cyst 
then  is  not  to  cure  it ;  and  some  other  measure  has  to 
be  adopted.  Why  not  do  as  we  do  with  other  cysts  ; 
dissect  out  the  entire  walls  of  the  cyst,  clean  out  the 
cavity  and  let  it  close  ?  Because  it  is  almost  impossi- 
ble to  do  so  without  extensive  mutilation  of  the  floor 
of  the  mouth.  The  cyst  is  extremely  thin  and  delicate, 
can  scarcely  be  got  away  except  piecemeal,  and  too 
much  dissection  has  to  be  done  in  a  vascular  and  im- 
portant region.  The  most  effectual  measure  is  to  open 
the  cyst  in  such  a  way  that  it  can  never  close,  and 
allow  it  to  granulate  up  from  the  bottom.  Cut  off  the 
top  as  you  would  cut  off  the  top  of  a  ball ;  take  off  the 
whole  top,  leave  the  cut  half  below.  It  slowly  granu- 
lates. Keep  it  packed  with  antiseptic  gauze,  or  treat 
it  with  mouth  washes,  boracic  acid,  tincture  of  myrrh, 
and  it  will  slowly  heal,  and  cannot  form  another  cyst, 
and  is  cured. 
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Another  method,  very  disagreeable  and  not  to  be 
commended  although  it  is  successful,  is  to  pass  a  thread 
through  the  cyst  and  leave  it,  and  drop  it  inside  the 
mouth,  and  let  it  lie  there  in  the  form  of  a  seton.  The 
fluid  runs  out  by  the  side  of  the  thread  as  fast  as 
secreted  and  the  sac  is  kept  empty.  Speedily  the  inva- 
sion of  septic  matters  from  the  mouth  into  the  sac  leads 
to  suppuration,  followed  by  slight  abscess,  then  followed 
by  cure  of  the  ranula.  That  is  effectual,  but  it  is  need- 
lessly severe.  The  better  method  is  to  slice  off  the 
top ;  keep  it  clean,  and  allow  it  to  granulate  up  from 
the  bottom. 

Many  little  babies  are  brought  to  the  doctor  with 
the  idea  that  they  are  tongue-tied.  The  tongue-tied 
child  cannot  suck.  In  order  to  suck,  it  is  essential 
that  the  tongue  should  touch  the  roof  of  the  mouth. 
The  child  cannot  be  tongue-tied,  to  do  any  harm,  when 
it  can  protrude  the  tongue  beyond  the  upper  teeth. 
The  cases  of  marked  tongue-tie  are  rare.  Whenever 
it  exists,  either  to  a  slight  or  extreme  degree,  it  can  be 
readily  cured.  The  child  is  held  securely ;  the  little 
slit  which  exists  in  the  ordinary  director  is  passed  down 
over  the  frasnum ;  the  tongue  pushed  back,  and  the 
edge  of  the  fr^num  is  nicked.  The  only  danger  is  in 
cutting  too  near  the  tongue.  The  ranine  veins,  which 
are  large,  are  to  be  avoided.  We  protect  them  by 
means  of  the  director.  It  is  not  necessary  to  cut  much. 
Merely  nick  the  edge  a  little  ways,  tear  the  f rsenum 
with  the  thumb,  and  that  is  all  that  is  necessary.  It 
is  not  often  that  the  operation  requires  to  be  done  at 
all ;  and  when  it  is  done,  that  is  the  true  way  to  do  it. 
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XXVI. 

AFFECTIONS  OF  THE  TONGUE. 

The  tongue  swells  up  from  two  causes,  in  either  case 
very  rapidly.  In  each  it  is  very  distressing  to  the 
patient,  and  the  tongue  almost  threatens  suffocation. 

The  simple  form  of  glossitis,  or  inflammation  of  the 
tongue,  is  an  oedema,  and  is  not  due  to  the  formation 
of  pus.  It  is  of  that  same  curious  and  rapid  type  that 
we  see  in  what  we  call  the  transient  oedema  of  the  lip, 
onl}^  much  more  distressing.  It  usually  affects  one 
half  of  the  tonoue,  either  the  rioht  or  the  left  half,  and 
does  not  extend  across  the  entire  organ.  One  side  of 
the  tongue  frequently  looks  comparatively  small  and 
shrivelled,  and  the  other  side  is  thickened  to  two  or 
three  times  its  natural  size.  Raised  hj  the  finger  and 
looked  at  underneath  it  looks  gelatinous  and  transpar- 
ent. On  top  it  preserves  its  normal  appearance  of  red 
epithelium.  The  sides  are  bulged  out  between  the 
teeth,  and  the  tongue  is  marked  with  indentations  of 
the  teeth.  After  it  is  swollen  to  a  certain  degree,  the 
patient  loses  control  of  the  muscles  of  the  tongue  and 
cannot  protrude  it,  cannot  push  it  beyond  the  teeth. 
It  speedily  swells  backwards  towards  the  base  of  the 
tongue,  fills  up  the  space  between  the  soft  palate  and 
tongue,  and  in  due  time  gives  rise  to  oedema  of  the 
folds  around  the  epiglottis  and  the  folds  of  the  palatine 
arches,  and  in  extreme  cases  may  suffocate  the  patient, 
if  care  is  not  used.  That  is  the  form  of  rapid  oedema 
of  the  tongue.  If  necessary,  it  can  be  promptly  re- 
lieved by  incisions.  One  incision  usually  is  sufficient, 
if  made  on  the  dorsum,  about  half  way  between  the 
middle   and  one  of   the    edojes.       The   laro^e  vessels, 
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lingual  artery,  etc.,  come  in  at  the  base  of  the 
tongue,  and  distribute  themselves  wholly  on  the  under 
surface ;  and  you  can  give  quite  a  score  on  the 
dorsum  without  danger.  There  is  some  haemorrhage, 
but  that  is  of  benefit  to  the  patient.  There  is  a  watery 
and  bloody  discharge  from  the  mouth  for  a  good  many 
hours  afterwards,  with  relief  to  the  symptoms.  Subse- 
quently the  mouth  can  be  cleansed  with  a  two-per-cent. 
solution  of  boracic  acid  ;  and  in  the  later  stage,  if  desir- 
able, you  can  use  some  mild  astringent  which  will  as- 
sist. It  would  not  be  very  safe  in  this  condition  of 
oedema  of  the  tongue  to  allow  the  patient  to  go  over 
night  without  being  carefully  watched,  unless  he  had 
haci  an  incision.  It  is  not  desirable  to  do  this  incision 
in  your  office,  because  the  patient  may  lose  too  much 
blood  in  going  home.     Prompt  treatment  is  needed. 

Another  form  of  swelling  of  the  tongue  is  due  to 
abscess.  This  is  rare.  It  is  slower,  takes  a  week  or 
ten  days.  It  is  not  well  defined ;  and  the  abscess  gets 
to  be  quite  old  before  it  really  gets  pointed  and  defined 
and  fluctuating.  It  is  impossible  to  tell  in  the  earlier 
stages  whether  a  case  of  oedema  of  the  tongue  is  going 
to  be  simple  oedema  of  the  tongue  alone,  or  whether  it 
is  finally  going  to  end  in  the  formation  of  a  true  ab- 
scess. The  abscesses  of  the  tongue,  I  have  seen,  have 
almost  always  been  about  the  middle  of  the  tongue, 
meaning  half  way  from  the  tip  to  the  base.  They  are 
always  unilateral ;  I  never  saw  one  extend  completely 
across.  The  whole  half  of  the  tongue  thickens  and 
swells  ;  finally  a  more  marked  swelling  begins  to  be  ob- 
served about  one  point ;  and,  in  an  old  case,  a  true 
sense  of  fluctuation  can  be  felt.  A  deep  incision  may 
be  made  there,  and  a  moderate  quantity  of  pus  is  found 
and  evacuated  with  entire  relief.  This,  of  course,  leads 
to  a  foul  condition  of  the  mouth  which  requires  after- 
wards careful  antiseptic  gargling.  I  should  never  use 
an  agent  like  carbolic  acid  or  corrosive  in  the  mouth, 
unless  in  a  state  of  extreme  dilution ;  the  boracic  solu- 
tion is  generally  sufiicient  for  cleanliness,  and  does 
very  well. 
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Abscess  of  the  tongue  heals  up  and  granulates  and 
the  trouble  is  promptly  over.  I  have  no  doubt  that  a 
good  many  of  these  cases  are  produced  by  accidental 
injuries  to  the  tongue.  Abscess  is  frequently  produced 
by  a  fall ;  the  patient  getting  the  tongue  protruded  be- 
tween the  teeth,  and  bruising  the  tongue.  At  first, 
for  a  day  or  two,  not  much  is  thought  about  this,  but 
later,  deep  seated  inflammatory  action  comes  on. 

We  speak  next  of  ulcerations  of  the  tongue. 

There  is  a  form  of  ulcer  which  is  very  common  and 
very  harmless,  sometimes  called  the  dyspeptic  ulcer ; 
it  consists  in  a  little  yellowish  spot  which  appears  pref- 
erably on  the  side  of  the  tongue  towards  the  base. 
Frequently  there  is  a  group,  two  or  three  in  a  row  in 
different  stages  of  development,  some  looking  like  a 
little  epithelial  blister,  some  like  a  little  eroded  surface. 
There  is  no  discharge  of  any  consequence  from  them. 
There  is  not  the  slightest  induration,  or  change  of 
feeling  to  the  finger  when  it  is  passed  over  the  tongue. 
When  you  get  the  patient  to  put  the  tongue  out  on  one 
side,  you  see  little  excavated  spots.  They  are  sore ; 
they  are  painful.  They  last  some  little  time  ;  they 
disappear  ;  and  the  fact  of  their  getting  better  and 
healing  within  a  week  or  two  establishes  the  diagnosis 
between  them  and  any  form  of  malignant  disease. 

Unfortunately  the  relief  of  one  set  of  them  does  not 
cure  the  affection,  and  the  patient  is  frequently  soon 
annoyed  by  others  which  appear  about  the  same  place  ; 
and  sometimes  there  are  a  number  of  successive  crops. 
The  fact  of  their  rapid  disappearance  and  reappear- 
ance, and  of  their  non-induration,  and  the  want  of  any 
enlargement  of  the  glands,  proves  them  to  be,  so  to 
speak,  of  functional  origin,  and  not  worthy  really  of 
the  name  of  organic  disease.  Still  they  are  a  source 
of  great  anxiety  to  the  patient ;  and  the  patient  is  very 
apt  to  think,  especially  when  the  second  crop  comes, 
that  some  form  of  cancer  is  about  to  establish  itself 
firmly  in  the  tongue,  and  to  be  incurable. 

They  almost  always  come  in  delicate  persons  with 
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rather  anaemic  and  run-down  constitutions ;  preferably 
in  females.  They  are  along  the  side  of  the  tongue 
near  the  molar  teeth,  as  a  rule.  They  yield  as  soon  as 
the  system  of  the  patient  gets  in  better  order. 

Remedies  addressed  to  the  stomach  ;  antacids  ;  reme- 
dies which  promote  digestion,  effect  the  healing  of  these 
ulcers.  Locally  they  require  very  gentle  and  very 
light  treatment.  If  treated  with  strong  applications, 
like  iodine,  they  are  apt  not  to  heal,  but  to  become  little 
irritable  ulcers  which  are  slow  to  recover.  Best  treated 
with  a  pencil  of  sulphate  of  copper ;  or  boracic  acid 
solution,  which  can  be  held  in  the  mouth  against  the 
ulcer.  In  addition  to  this,  if  we  correct  the  state  of 
the  stomach  and  improve  the  strength  of  the  patient, 
the  ulcer  is  apt  to  disappear. 

Cancer  of  the  Tongue.  —  Now  cancer  of  the  tongue 
has  the  same  locality  ;  frequently  comes  upon  the  side  ; 
is  sometimes  thought  by  the  patient  to  be  caused  by  the 
irritation  of  a  tooth.  It  is  well-known,  of  course,  that 
the  sharp  edge  of  a  tooth,  which  needs  to  be  filed  down 
and  smoothed,  constantly  resting  against  the  tongue 
will  provoke  an  ulceration ;  and  this,  at  first  simple  in 
character,  may  indeed  in  time  become  developed  into  a 
proliferation  of  cells  like  cancer;  but  it  is  not  always, 
or  frequently  the  case.  Any  ulcer  seen  about  the  sides 
of  the  tongue  should  be  followed  by  inspection  of  the 
teeth,  and  the  edges  smoothed  off  and  polished ;  and  if 
any  decayed  tooth  is  projecting  very  sharply  against 
the  tongue,  it  had  better  be  extracted.  Attention,  of 
course,  must  be  paid  in  all  these  affections  to  the  condi- 
tion of  the  artificial  teeth  and  their  plates,  whether  or 
not  they  may  be  provoking  this  irritation ;  and  some- 
times the  simple  removal  of  a  little  offending  cause 
like  this  will  cause  the  whole  trouble  to  disappear. 
Of  course  it  cannot  have  any  effect  on  cancer,  or  chan- 
cre of  the  tongue.  It  is  true  that  syphilis  of  the  tongue 
usually  appears  in  the  form  of  gummata  or  cracks  about 
the  centre  of  the  organ ;  and  cancer  is  more  apt  to  ap- 
pear on  the  sides  and  base  towards  the  palatine  arches. 
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though  that  is  not  a  constant  fact.  Both  these  troubles 
are  speedily  followed  by  swelling  and  induration  of 
the  glands  in  the  throat ;  so,  just  as  in  affections  of  the 
lip,  you  may  expect,  whether  it  is  syphilis  or  cancer, 
that  you  will  have  secondary  buboes  in  the  neck. 

The  cancer  of  the  tongue  is  characterized  always  by 
hardness  ;  indurated,  rough,  ragged  edges  ;  by  an  exca- 
vated centre  which  is  sloughing  and  foul ;  by  non-heal- 
ing, absolute  non-healing ;  by  very  slow  extension,  the 
growth  and  extension  being  a  matter  of  months,  and 
not  of  weeks.  The  dyspeptic  ulcer,  if  it  is  there,  and 
extends  at  all,  extends  rapidly  and  heals ;  and  the 
syphilitic  affection,  when  it  is  tested  by  specific  treat- 
ment, speedily  heals  also. 

Cancer  of  the  tongue  is  a  pretty  rapid  affection  after 
it  is  thoroughly  established,  and  occasionally  destroys 
life  in  four  to  six  months ;  because  it  speedily  begins 
to  poison  the  system  by  septic  absorption,  interferes 
largel}^  with  the  powers  of  nutrition,  is  a  source  of  great 
pain,  and  wears  out  the  patient  by  a  species  of  starva- 
tion, which  rapidly  reduces  him  to  a  cachectic  state, 
and  he  sinks  under  some  attack  either  of  septic  absorp- 
tion, pneumonia,  or  something  of  that  sort. 

Large  haemorrhages  so  as  to  threaten  life  are  not 
common  in  ulcerations  about  the  tongue.  If  they 
should  come  on,  they  must  be  arrested  by  styptics  or 
pressure,  or  by  tying  the  lingual  artery  on  the  side  of 
the  tongue  affected.  It  is  an  artery  not  difficult  to 
reach,  and  not  deep  and  not  dangerous  to  tie,  being 
tied  along  the  edge  of  the  hyoid  bone.  If  other  means 
and  that  fail,  we  must  try  to  excise  that  part  of  the 
tongue.  Amputation  of  the  tongue  must  be  done 
sometimes.  That  is  moderately  safe  as  an  operation. 
About  one-fourth  of  those  who  have  it  done  are  liable 
to  sink  from  various  after  affections  rapidly  ;  but  three- 
fourths  recover  from  the  operation  itself.  I  will  not 
describe  the  stages  of  the  operation.  It  is  done  either 
through  the  mouth  ;  or  through  the  throat ;  or  by  saw- 
ing the  jaw. 
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After  amputation  of  the  tongue  the  patient  is  able 
to  speak  and  articulate  tolerably  well.  He  soon  gets 
accustomed,  and  can  speak  with  a  very  fair  amount  of 
clearness.  In  cutting  off  a  large  piece,  it  is  rather  es- 
sential, at  first,  that  if  the  f rsenum  is  extensive!}^  divided, 
the  stump  should  be  held  forward  temporarily  by 
sutures  in  order  that  it  ma}^  not  drop  back  upon  the 
epiglottis.  Adhesions  become  soon  established,  and 
the  patient  is  not  troubled  after  a  short  time.  Recur- 
rence from  cancer  of  the  tongue  is  the  rule ;  and  it 
recurs  almost  always  in  the  glands  of  the  neck,  and  in 
the  throat  internally  ;  and  is,  of  course,  in  the  end,  fatal. 

Lupus  of  the  Tongue.  —  Lupus  of  the  tongue  is 
tuberculous,  and  looks  upon  the  tongue  precisely  as 
lupus  looks  upon  the  side  of  the  nose  and  upon  the 
cheek.  In  other  words,  there  are  numerous  punctate 
spots  of  a  yellowish  color  looking  like  little  seeds  in 
the  mucous  membrane.  One  or  two  get  broken  down 
and  ulcerate.  Little  yellow  sloughs  come  out  of  them. 
They  then  lose  their  nodular  feel  and  character,  and, 
after  a  little  while,  heal.  Others  break  down  and  go 
through  the  same  stages,  so  that  the  tongue  is  covered 
with  scars  and  ulcers  as  in  case  of  lupus  of  the  skin. 
The  glands  of  the  neck  and  under  the  jaw  are  affected 
very  speedily.  The  pain  is  very  considerable.  The 
mal-nutrition  or  semi-starvation  of  the  patient,  drooling 
from  the  mouth,  difficulty  in  swallowing,  etc.,  are  all 
characteristic  of  this  form  of  disease.  It  is  occasion- 
ally, also  followed  by  a  manifestation  of  tubercle  in 
other  parts ;  especially  the  glands  of  the  neck  get  af- 
fected ;  tuberculosis  of  the  larynx,  or  of  the  a^^ices  of 
the  lungs  is  apt  to  come  on,  in  a  certain  number  of 
cases. 

As  to  its  treatment.  Probably  in  the  light  of  modern 
methods  we  should  try  injection  of  Koch's  fluid  to  see 
if  a  cure  could  be  accomplished  in  that  way.  The 
older  treatment  was  to  destroy  the  lupus  with  the 
actual  cautery  ;  and  in  one  case  I  amputated  a  tongue  ; 
and  in  this  case  the  patient  remains  well  at  present. 
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AFFECTIONS  OF  THE  JAWS. 

We  shall  consider  especially  those  connected  with 
the  teeth,  and  with  the  antrum  and  alveolar  processes. 

Alveolar  Abscess.  —  This  sounds  like  a  very  small 
affair,  but  its  consequences  are  so  disastrous  that  it  is 
worthy  of  considerable  care  in  diagnosis  and  in  treat- 
ment. Usually  the  alveolar  abscess  forms  in  the 
socket  of  a  tooth,  and  if  the  tooth  has  been  much  de- 
cayed or  loosened,  it  frequently  finds  its  wa}-  up  by  the 
side  of  the  tooth,  and  discharges  inside  the  alveolar 
socket  itself,  and  thence  into  the  mouth,  without  any 
great  difficulty  ;  being  preceded  by  a  few  days  of  swell- 
ing, pain  and  toothache  and  followed  by  discharge. 
The  little  opening,  through  which  the  pus  is  discharged, 
does  not  heal  up,  but  remains  as  a  little  indolent  gran- 
ulation by  the  side  of  the  tooth,  from  which  occasion- 
ally can  be  squeezed  out,  or  forced  out  by  the  action 
of  the  jaw,  a  drop  of  pus.  The  tooth  is  loosened  in 
its  socket.  Repeated  attacks  of  inflammation  about 
the  dentine  of  the  tooth  and  about  the  bone  occur,  and 
the  tooth  usually  is  lost. 

Unfortunately  there  are  other  forms  much  more  se- 
vere. If  the  suppurative  process  takes  place  in  the 
socket  of  a  large  tooth,  like  a  molar,  which  is  firmly 
fixed,  the  secretion  of  pus  perhaps  is  unable  to  loosen 
the  tooth  in  its  bed,  because  it  may  form  about  only 
one  of  the  roots,  and  the  other  one  or  two  roots  may 
hold  it  firmly  in  place.  It  is  then  unable  to  escape  up 
by  the  side  of  the  tooth.  It  remains  in  the  bottom 
of  the  socket,  and  there  it  provokes  intense  symjDtoms. 
In  the  first  jilace,  swelling  of  the  gum  about  the  tooth, 
then  rapid  swelling  of  the  cheek  and  oedema  of  the 
face  even  up  to  the  eyelid,  and  finally  closes  the  eye ; 
so  that,  in  a  well-developed,  severe  case  of  alveolar  ab- 
scess, when  we  are  called  to  the  patient  in  this  advanced 
stage,  we  may  mistake  easily  the  affection  for  one  of 
facial  erysipelas.  There  is  oedema,  some  redness  on 
the  surface,  great  pain,  the  patient  has  had  a  chill,  he 
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is  very  badly  swollen,  and  looks  as  if  he  were  very 
sick.  The  peculiar  eruption  of  erysipelas,  and  the 
raised  vesications,  are  not  present ;  and  we  should 
learn  at  once,  on  seeing  such  a  case,  not  to  be  satisfied 
wholly  with  caring  for  the  cheek  and  eye  itself ;  but 
to  consider  whether  there  may  not  be  a  cause  inside 
the  mouth  ;  and  examining  inside  the  mouth  we  invari- 
ably find  a  swollen  and  tender  spot  near  one  of  the 
teeth,  usually  one  of  the  molars,  or  bicuspids.  If  this 
swelling  happens  to  be  outside  of  the  jaw,  between  the 
jaw  and  cheek,  we  find  on  opening  the  mouth  that  the 
natural  fold  is  quite  obliterated  on  one  side.  Pushing 
the  finger  along  this  surface  between  the  gum  and  the 
cheek  we  shall  presently  come  to  a  point  where  the  pa- 
tient shrinks  and  shrieks  out  with  pain  ;  and  that  is 
the  focus  where  the  abscess  is  trvino-  to  break.  If 
this  is  promptly  and  deeply  lanced,  we  generally  are 
rewarded  by  the  escape  of  a  few  drops  of  pus,  and  the 
immediate  subsidence  of  the  symptoms. 

In  bad  cases  the  pus  does  not  get  out  in  that  way  ; 
and  although  it  provokes  the  oedema,  pain  and  swell- 
ing, it  does  not  find  its  way  up  the  side  of  the  tooth, 
but  drills  a  hole  through  the  alveolus  and  comes  out  in 
contact  with  the  cheek,  causing  cellulitis  of  the  buccina- 
tor muscle ;  the  periosteum  gives  way,  pus  infiltrates 
into  the  cellular  tissue,  and  we  have  an  abscess  break- 
ing on  the  outside  of  the  cheek.  This  is  liable  to  occur 
in  any  one ;  but  is  more  liable  to  occur  in  cases  that 
have  not  been  seen  and  are  neglected.  When  it  has 
taken  place,  the  skin  of  the  cheek,  all  the  tissues  down 
to  the  bone,  are  tied  down  to  the  jaw ;  and  although 
the  disease  may  finally  get  well,  this  gives  rise  to  a 
permanent  dimple  and  scar,  which  are  incurable.  The 
pus  pours  out  upon  the  cheek.  It  never  heals;  goes 
on  in  that  condition,  followed  by  necrosis  of  the  alveo- 
lar process ;  the  patient  perhaps  seeks  the  hospital,  or 
some  doctor,  after  some  weeks,  and  there  is  established 
a  sinus,  through  which  if  a  probe  is  passed,  it  goes 
through  necrosed  bone,  and  down  near  the  socket  of  a 
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tooth.  This  is  the  stage  of  alveolar  abscess  where  it 
has  drilled  through  the  socket,  and  finally  escaped 
through  other  tissues.  Supposing,  in  the  upper  jaw, 
this  change  takes  place  in  a  tooth  near  the  bicuspid,  or 
as  far  forward  as  the  canine  tooth ;  in  drilling  through 
here  frequently  the  pus  penetrates  the  bottom  of  the 
socket  and  goes  up  through  the  palate,  breaks  and  finds 
exit  through  the  nose.  In  the  lower  jaw  the  favorite 
site  to  burst  is  under  the  jaw.  It  gravitates  down  into 
the  neck,  makes  a  sinus,  and  has  been  known  to  point 
and  be  discharged  as  low  as  the  clavicle.  Ordinarily 
it  breaks  under  the  chin,  and  near  the  symphysis. 
This  is  especially  in  children.  You  will  see  a  good 
many  children  who  come  to  the  hospital,  or  dispensary, 
with  a  sinus  here,  and  on  probing,  it  leads  up  to  a 
necrosed  spot  in  the  jaw  and  to  a  tooth.  When  the 
exit  is  low  down  in  the  neck,  it  may  be  mistaken  for 
other  things.  Given  a  sinus  discharging  in  the  neck 
near  the  sternum  it  may  mean  several  things  ;  may  mean 
alveolar  abscess ;  but  it  may  mean  a  fistula  opening 
into  the  mouth  or  pharynx  from  some  accidental  ulcera- 
tion of  the  pharynx  or  oesophagus ;  or  it  may  mean,  in 
young  children,  also,  that  peculiar  form  of  foetal  mal- 
formation, non-closure  of  the  branchial  clefts,  which 
cover  the  large  vessels.  In  that  case  the  probe  would 
pass  up  to  the  sheath  of  the  carotid,  never  reach  any 
bone,  and  never  enter  the  mouth.  If  laid  open,  it  would 
be  found  in  contact  with  the  sheath  of  the  great  vessels. 
These  conditions  are  quite  rare ;  but  like  the  perma- 
nent opening  of  the  urachus  at  the  umbilicus,  in  the 
child,  are  seen,  occasionally.  Given  a  sinus  in  the 
centre  of  the  neck,  the  physician,  or  dentist,  has  al- 
ways got  to  ask  himself,  is  it  a  cleft,  or  a  sinus  con- 
nected with  the  pharynx  or  oesophagus,  or  is  it  con- 
nected with  necrosis  ;  and  if  necrosis,  then  necrosis  of 
a  jaw ;  and  of  the  alveolar  process  over  the  socket  of  a 
tooth,  in  which  the  centre  and  focus  of  all  the  disease 
will  be  found  to  have  started. 

A  process  which  is  capable  of  so  much  mischief  ob- 


LECTURES  ON  SURGERY.  465 

viously  requires  early  diagnosis  and  treatment.  Care- 
ful search  should  be  made  over  this  pouting,  puffing 
swelling  on  one  side,  or  the  other,  of  the  tooth  and 
mucous  membrane,  and  if  a  tender  point  can  be  found 
it  is  safer  to  make  a  deep  incision  by  the  side  of  the 
tooth,  at  once.  If  you  do  not  get  pus  you  will  do  no 
harm.  You  will  get  venous  haemorrhage,  but  the  part 
will  heal.  If  you  get  pus,  the  relief  is  immediate.  If 
there  is  a  sinus  and  the  pus  is  discharging  itself,  then 
there  is  no  adequate  remedy  except  to  extract  the  tooth  ; 
and  it  is  better,  in  my  judgment,  that  that  should  be 
done,  than  that  you  should  try  to  preserve  it.  To  pre- 
serve a  bad  tooth  with  an  old  alveolar  abscess  is  pretty 
sure  to  be  followed  by  recurrent  attacks  of  suppuration, 
once  in  six  months,  or  a  year  ;  in  inclement  weather  the 
patient  is  seized  with  fresh  toothache ;  has  another 
abscess  form  about  the  tooth ;  has  the  bone  become 
still  more  diseased ;  runs  the  risk  of  permanent  necro- 
sis ;  and  runs  the  risk  of  his  health  being  interfered 
with.  When  alveolar  abscess  has  once  occurred,  and 
drilled  through  and  loosened  the  tooth,  I  think  the  best 
cure  for  the  patient  is  to  extract  the  tooth  itself.  Some- 
times it  is  necessary  to  go  down  and  scrape  the  bone ; 
and  dilate  the  sinus,  until  the  bone  can  heal. 

These  long  sinuses  are  annoying.  It  is  hardly  justi- 
fiable to  slit  them  up  in  their  whole  length  ;  and  the 
best  thing  to  do  is  to  slit  them  up  moderately,  and 
dilate  and  syringe  them  out.  Find  the  trouble,  extract 
the  tooth,  scrape  the  bone,  and  wash  through  and 
through,  repeatedly,  until  healing  takes  place. 

Alveolar  Hcemorrhaye.  —  Rather  an  annoying  thing. 
Follows  the  extraction  of  a  tooth  in  a  certain  number 
of  patients ;  not  always  patients  who  are  what  are 
called  bleeders,  yet  frequently  it  is  in  the  class  of  pa- 
tients called  bleeders,  who  bleed  from  a  cut  profusely, 
and  who  bleed  from  the  extraction  of  a  tooth. 

How  to  arrest  it  ?  Usually,  where  the  socket  is  firm 
and  strong,  by  plugging ;  and  keeping  up  pressure 
firmly  with  some  material  like  a  little  gauze  ;  antiseptic 
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cotton  at  the  bottom,  followed  by  something  that  will  set 
when  put  in,  like  wax.  If  these  means  are  not  at  hand, 
it  may  be  arrested  by  putting  in  some  antiseptic  cotton 
moistened  with  ferric  alum,  and  the  whole  space  be- 
tween the  jaws  packed  with  cotton,  and  the  teeth  shut 
down.  If  this  means  fails,  the  best  remedy  is  by  the 
actual  cautery ;  the  galvano-cautery  ;  putting  a  fine 
platinum  wire  in  the  socket  and  searing  the  vessels. 
If  we  have  not  that  at  hand,  we  may  heat  a  knitting- 
needle  red  hot,  bend  it  to  a  proper  curve,  plunge  it 
into  the  parts,  and  sear  until  the  hsemorrhage  is  stopped. 
A  bright  red  heat  must  not  be  used ;  but  it  must  be  of 
a  dull  color  before  the  iron  is  applied  to  the  bleeding 
point.  The  bright  red  heat  ulcerates  into  the  vessel 
deeper  and  makes  it  bleed  more.  The  dull  heat  coagu- 
lates the  albumen  and  stops  the  bleeding. 

Sometimes  a  misplaced  tooth,  or  one  which  is  im- 
perfectly formed,  causes  a  dentigerous  cyst.  These 
are  more  common  in  the  lower  jaw ;  seem  to  be  more 
common  in  the  first  molars  and  bicuspid  teeth.  They 
may  at  first  be  mistaken  forordinary  cases  of  periostitis 
about  the  lower  jaw.  You  know  how  common  it  is  to 
have  a  periostitis  about  the  lower  jaw  in  case  of  tooth- 
ache ;  adhesion  taking  place  about  the  jaw  and  the 
mucous  membrane,  and  nodule  resulting. 

If  we  examine  the  mouth  of  a  patient  with  a  dentiger- 
ous cyst,  we  shall  find  a  tooth  is  wanting  opposite  the 
point  where  the  swelling  occurs  ;  and  the  gum  is  bulged 
out  and  swollen  on  the  inside,  as  it  does  not  do  in  simple 
periostitis.  In  the  advanced  stage  we  may  find  a  pecu- 
liar feeling  of  crackling  like  stiff  paper  when  we  press 
upon  the  gum  on  the  inside ;  just  as  is  felt  in  the  an- 
trum when  there  is  a  cyst,  or  abscess  there,  which  has 
thinned  the  bone. 

The  diagnosis  of  dentigerous  cyst  should  be  made  by 
the  age  of  the  patient ;  by  the  imperfect  state  of  denti- 
tion ;  by  the  absence  of  the  proper  tooth  at  that  par- 
ticular point;  by  the  long  duration  of  the  swelling,  and 
the  fact  that  the  swelling  is  inside  of  the  gum,  as  well 
as  showing  outside  on  the  jaw. 
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This  affection  is  slow,  and  moderately  painful ;  no 
tooth  appears ;  the  swelling  goes  on  increasing. 

The  treatment  is  simple  ;  much  more  so  than  was 
formerly  thought.  In  former  times,  before  the  nature 
of  the  affection  was  fully  understood,  excision  of  a  por- 
tion of  the  jaw  was  done  to  remove  the  supposed  ma- 
lignant cyst.  What  used  to  be  considered  a  malignant 
cyst  is  known  now  to  be  merely  an  expansion  of  the 
alyeolus  itself,  with  a  misplaced  tooth  lying  across  the 
bottom. 

The  treatment  is  to  score  inside ;  break  through  the 
bone  all  around ;  break  off  the  roof  of  the  cyst ;  wipe 
out  the  contents  ;  which  usually  consist  of  a  thick  fluid  ; 
search  carefully  in  the  bottom  with  good  light  and 
we  soon  find  the  cusp,  or  fang,  or  some  portion  of  a 
tooth.  If  it  is  in  a  tolerably  good  direction,  pointing 
in  a  good  direction,  it  may  be  left  and  it  will  come  up 
to  the  surface.  If  it  is  obviously  malformed  and  mis- 
placed, and  cannot  be  corrected,  it  had  better  be  ex- 
tracted. 

The  after-treatment  is  very  simple ;  it  merely  con- 
sists in  keeping  the  cyst  carefully  washed  out ;  and  the 
disease  cures  itself  after  some  weeks. 

We  cannot  insist  too  strongly  on  the  diagnosis  and 
easy  treatment  of  this  affection,  in  view  of  the  fact  that 
within  our  recollection,  jaws  were  excised  for  dentiger- 
ous  cysts,  before  their  nature  was  perfectly  understood. 

Wisdom  teeth,  a  good  many  times,  come  through 
with  difficulty,  and  make  many  curious  symptoms. 
I  have  known  one  or  two  instances  where  pa- 
tients, who  have  passed  the  age  of  thirty,  have  had  an 
eruption  of  wisdom  teeth;  and  who,  on  account  of  the 
gravity  of  the  symptoms  lasting  so  long,  were  considered 
to  be  the  subjects  of  malignant  disease  of  the  jaw,  far 
back  in  the  throat.  The  tooth  cannot  get  out,  and 
provokes  the  same  class  of  symptoms  as  in  the  dentig- 
erous  cyst ;  swelling  of  the  jaw,  swelling  of  the  lymph- 
atics, intense,  and  constant,  and  worrying  pain  ;  so  that 
unless    the   diagnosis    is   made,   the   case   appears   ex- 
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tremely  threatening.  It  is  in  these  cases  that  deep 
lancing  speedily  liberates  the  tooth,  and  the  patient 
gets  well  in  a  short  time.  I  have  known  cases  that 
have  gone  round  for  weeks  in  this  condition,  and  have 
had  the  diagnosis  of  cancer  of  the  jaw  made.  We  can- 
not be  too  careful  in  observing  inside  the  mouth  the 
number,  position,  absence  or  presence  of  the  teeth,  in 
their  proper  spaces  ;  and  on  that  we  can  base,  often,  a 
satisfactory  diagnosis. 

NECROSIS    OF    THE    LOWER   JAW. 

Necrosis  of  the  lower  jaw  is  frequently  the  result  of 
injury ;  a  blow  sometimes  breaks  the  jaw ;  and  fract- 
ure of  the  jaw  is  frequently  followed  by  necrosis.  A 
blow  and  a  wound  over  the  jaw,  laying  bare  the  bone, 
but  not  breaking  it,  is  occasionally  followed  by  necrosis. 
It  occurs  after  severe  cases  of  scarlet  fever  ;  of  measles  ; 
and  sometimes  necrosis  is  a  direct  consequence  of 
alveolar  abscesses,  long  neglected. 

Necrosis  of  the  jaw  makes  a  sinus  on  the  outside 
precisely  like  the  sinus  of  alveolar  abscess.  The  skin 
is  fastened  down  around  the  bone ;  the  probe  passed 
in  comes  down  on  fragments  of  bone,  and  the  diagnosis 
is  made. 

The  treatment  is  not  so  easy  as  the  diagnosis.  Un- 
less the  sequestrum  is  pretty  thoroughly  loosened  the 
disease  will  not  be  arrested  by  attempts  to  remove  it. 
If  you  find  it  and  semi-detach  and  chisel  it  away,  the 
consequence  will  be  an  almost  inevitable  renewal  of  the 
necrosis  on  the  surface  whence  it  is  taken  away ; 
whereas  if  it  is  loose  and  taken  away,  speedy  repair 
takes  place. 

Nowadays,  it  is  not  so  common  to  have  necrosis  of 
the  jaws  from  phosphorus,  as  formerly.  In  match- 
factories  the  operatives  take  care  of  themselves,  and 
the  inroads  of  phosphorus  have  been  checked.  It  is 
said  that  a  person  with  perfectly  sound  teeth  and  a 
healthy  mouth  can  work  in  the  fumes  of  phosphorus 
without  danger ;  that  there  is  necessary  for  infection 
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a  decayed  spot  through  which  the  fumes  can  enter  and 
aifect  the  bone.  Certain  washes  may  be  used  to  guard 
against  this  evil.     Respirators  are  sometimes  used. 

Phosphorus  necrosis  is  not  very  common  now  among 
the  match-makers.  When  it  occurs,  it  is  very  peculiar 
and  extensive.  It  is  different  from  other  forms  of 
necrosis.  It  involves  large  pieces  of  bone ;  strips  off 
and  separates  as  a  sequestrum  perhaps  one-third  of  the 
lower  jaw.  When  we  probe,  we  find  the  bone  denuded 
in  every  direction  ;  and  by  and  by  a  large  piece  of 
bone  may  be  extracted,  entirely  separated  from  the 
jaw.  The  hopeful  part  about  these  cases  is  this,  that 
however  much  the  disease  has  injured  the  jaw,  a  very 
rapid  effort  at  repair  goes  on.  If  we  can  slit  up  over 
the  diseased  surface  and  lift  out  the  sequestrum,  new 
bone  forms ;  and  in  some  cases  a  large  portion  of  the 
jaw  has  been  re-formed.  This  is  of  course  imperfect. 
Alveoli  and  sockets  and  teeth  never  re-form  ;  but  if 
you  get  a  firm  bony  bridge,  artificial  teeth  can  be  worn  ; 
the  parts  heal  over,  and  the  patient  does  very  well. 

EPULIS. 

A  peculiar  form  of  tumor  of  the  gum  and  periosteum 
forms  on  the  jaws,  preferably  on  the  upper  jaw.  This 
is  called  epulis.  It  looks  at  first,  and  for  a  good  while, 
exactly  like  the  tissue  of  the  gum  itself.  Eventually, 
as  it  grows  larger,  although  it  grows  firm  and  dense, 
it  looks  more  like  a  piece  of  India-rubber  taken  from 
the  tree  in  its  white  state.  It  grows  preferably  on  the 
upper  jaw,  generally  on  the  inside  towards  the  palate 
process,  along  the  bicuspid  or  molar  teeth.  In  other 
words,  in  this  patient  the  first  thing  that  is  noticed,  is 
that  the  gum  is  thickening.  No  pain  ;  the  gum  does 
not  look  different  from  its  normal  state  except  that  it 
is  thickened.  There  is  no  other  evidence  of  disease. 
Eventually  this  whitens  and  grows  hard  and  firm,  and 
spreads  out  upon  the  palate,  and  sometimes  attains  a 
growth  as  large  as  the  thumb.  It  remains  in  this  state 
a  long  while.     I  do  not  know  what  the  natural  history 


470  LECTURKS  ON  SURGERY. 

of  it  would  be  if  left  to  itself  ;  for  almost  always  these 
patients,  sooner  or  later,  are  operated  upon.  It  is  ca- 
pable of  attaining  a  large  size. 

This  is  curable  by  being  excised ;  and,  as  a  rule,  it 
does  not  return  ;  and  the  patient  sees  the  last  of  it ; 
but  it  can  only  be  excised  with  safety  against  recurrence 
by  taking  away  the  bone  from  which  it  grows  ;  and  if 
it  grows  on  an  alveolus,  a  tooth  must  be  sacrificed  and 
the  alveolus  chiseled  away  thoroughly  ;  otherwise,  it 
recurs  from  the  periosteal  layer  which  is  left ;  and 
if  it  keeps  recurring,  it  may  do  what  so  many  other 
growths  do  ;  they  become  softer  and  softer  and  more 
embryonic,  and  finally  develop  into  soft  colloid  cancer, 
which  is  essentially  malignant. 

To  recognize  this  affection  is  the  first  step ;  and  as 
soon  as  it  is  recognized,  excision  should  be  urged.  The 
patient  at  first  is  unwilling  to  have  this  done  because 
it  is  painless.  The  teeth  are  sound  and  strong,  and 
they  are  unwilling  to  sacrifice  the  teeth  and  go  through 
an  operation.  However,  after  a  few  months  it  grows 
so  fast  that  they  consent.  In  one  or  two  cases  it 
has  become  necessary  to  cut  out  a  piece  of  the  palate 
process  as  well.  If  you  can  preserve  the  external  arch 
and  the  alveolar  process,  the  patient  gets  along  well. 
It  cannot  be  too  strongly  insisted  on  that  the  time  to 
treat  epulis  is  early,  and  treatment  must  be  thorough. 
If  it  is  left  to  grow,  and  recur,  and  ulcerate,  it  will 
probably  become  a  truly  malignant  affection. 

The  diagnosis  is  to  be  made  by  its  being  essentially 
a  tissue  exactly  like  the  gum  in  appearance ;  finally, 
growing  white  and  elastic  and  firm  like  India  rubber  : 
but,  still,  always  smooth  and  hard  and  painless. 

AFFECTIONS    OF    THE    ANTRUM. 

The  antrum  is  the  seat  of  a  great  many  affections. 
It  is,  as  you  know,  a  large  cavity  in  the  upper  jaw 
which  communicates  with  the  middle  meatus  of  the 
nose.  Into  its  base  project  the  sockets  of  one  or  two 
of  the  molar  teeth.     It  is  a  large  cavity,  and  communi- 


LECTURES  ON  SURGERY.  471 

cates  constantly  with  the  external  air.  The  opening 
into  the  nose  is  liable  to  become  obstructed  by  out- 
growths on  the  turbinate  bone  ;  by  affections  of  the 
mucous  membrane,  like  chronic  catarrh,  or  by  poly- 
pus ;  and  when  the  opening  is  obstructed  the  secretions 
of  the  antrum  are  unable  to  escape.  Then  takes  place 
what  is  called 

CYST    OF    THE    ANTRUM. 

It  is  merely  a  retention  of  its  natural  fluids  unable 
to  find  their  outlet  through  the  nose. 

The  consequences  which  follow  are  quite  peculiar. 
The  walls  of  the  antrum  are  very  thin  both  up  towards 
the  orbit  and  forward  towards  the  face.  Very  speedily 
after  the  cyst  has  formed  the  palate  process  becomes 
pressed  down,  the  orbital  process  pressed  up,  and  finally 
the  natural  depression  below  the  zygoma  is  lost, 
and  the  patient  seems  to  have  quite  a  nodulated  large 
swelling  pushing  out  below  the  orbit.  We  find  that 
the  palate  process  is  so  pushed  down  that  on  pressing 
the  finger  up  inside,  we  get  a  sense  of  fluctuation  and 
yielding  there.  This  is  ordinary  cyst  of  the  antrum. 
It  is  painful.  If  it  goes  on,  it  eventually  ends  by 
loosening  one  or  two  of  the  molar  teeth  in  their  sockets. 
It  is  an  innocent  affection,  and  ends  by  a  spontaneous 
breaking  through,  or  by  an  operation ;  or  terminates 
in  the  formation  of  pus,  and  then  becomes  what  is  called 

ABSCESS    OF    THE    ANTRUM. 

In  that  case  the  symptoms  become  more  intense  ; 
the  ordinary  symptoms  of  suppuration,  fever  and  chill ; 
and  eventually  it  breaks  through  the  cheek,  or,  more 
frequently,  down  through  the  palate  into  the  mouth. 

When  this  affection  is  recognized,  the  treatment  is 
very  simple ;  either  to  extract  a  tooth  and  treat  it  by 
affording  vent  through  the  socket  of  one  of  the  molar 
teeth  ;  or  make  an  opening  through  the  outside  of  the 
gum,  so  that  it  may  be  syringed  out,  and  kept  clean  and 
drained.     If  a  molar  tooth  is  extracted  and  an  opening 
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got  in  that  way,  an  instrument  may  be  put  in  to  ream 
out  the  socket  and  cavity,  so  as  to  make  a  free  opening 
into  the  antrum ;  at  any  rate,  the  part  must  be  pre- 
vented from  closing.  The  parts  must  be  constantly 
syringed  out  with  antiseptic  solutions  until  healthy 
secretion  can  be  restored. 

Frequently  these  affections  last  a  long  while.  A 
sinus  remains  leading  into  the  antrum  ;  and  it  is  neces- 
sary for  the  patient  to  s^^ringe  out  the  antrum  daily. 

SOFT  CANCER  OF  THE  NASAL  PASSAGES  AND  ANTRUM. 

In  this  conuection  I  wish  to  speak  of  another  disease 
which  is  so  like  what  we  have  described  and  so  rapid 
and  fatal  in  its  effects,  that  we  must  be  careful  to  make 
the  diagnosis.  Soft  cancer  grows  frequently  in  the 
nasal  passages  and  antrum  ;  perhaps  begins  as  malignant 
polypus  in  the  nose  ;  then  grows  from  the  nasal  cavity 
into  the  antrum,  distends  the  antrum  and  pushes  up 
the  orbit ;  thins  the  bones,  depresses  the  palate  process, 
thins  that,  and  gives  all  the  appearances  of  a  retention 
cyst,  or  an  abscess  of  the  antrum.  Its  progress  is  not 
so  rapid.  Its  pain  is  not  so  intense.  It  attacks  people, 
it  is  true,  usually  at  a  different  time  of  life ;  cyst  of 
the  antrum  and  abscess  of  the  antrum  occurring  pre- 
ferably in  younger  people  ;  and  cancer  usually  coming- 
in  people  at,  or  past  middle  age  ;  still  the  growth  of 
soft,  sago-like,  gelatinous  substance  in  the  antrum  is 
very  difficult  to  distinguish  from  suppuration,  or  a  cyst. 
This  process,  after  a  little  while,  loosens  two  or  three 
teeth,  which  begin  to  shake  in  their  sockets  ;  and. 
eventually  are  thrown  out.  In  the  socket  there  ap- 
pears a  little  fungus  granulation  which  bleeds  on  touch. 

In  the  case  where  the  antrum  is  thus  dilated  we 
proceed  to  extract  a  tooth,  or  to  puncture  through  the 
palate  process  up  into  the  antrum,  and  are  rewarded 
by  a  little  flow  of  serous  fluid,  or  pus.  If  blood  comes, 
and  then  some  little  granulations  which  look  like  boiled 
sago,  you  may  be  pretty  sure  we  have  to  deal  with  a 
cancer ;  and  that  the  patient's  life  is  certainly  in   im- 
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mediate  danger  ;  for  the  chances  oi'  recurrence  after 
operation  are  very  great. 

Loosening  of  the  upper  teeth  not  due  to  mere  ab- 
sorption of  the  gums,  which  is  common  in  old  people, 
but  loosening  of  the  teeth  in  gums  looking  pretty 
healthy,  with  a  thickening  of  the  palate  process,  are 
warning  symptoms,  in  middle-aged  people,  of  malignant 
disease  forming.  A  puncture  should  be  made,  and 
the  growth,  if  it  is  one,  diagnosticated ;  and  the  cyst, 
or  abscess  emptied  and  washed  out.  Provided  we 
have  malignant  disease  of  the  antrum,  then  we  have 
no  resource  as  regards  its  treatment  except  to  excise 
the  bone  with  the  disease  itself ;  and  that  means  exci- 
sion of  one  half  of  the  upper  jaw,  entailing  consider- 
able mutilation,  although  the  patients  get  along  better 
than  you  would  suppose.  Unfortunately  it  often  hap- 
pens, that  by  the  time  the  disease  has  been  thoroughly 
diagnosticated  and  the  surgeon  proceeds  to  excise  the 
upper  jaw,  he  finds  after  taking  away  the  antrum,  that 
the  disease  has  spread  to  the  sphenoid  cells,  and  al- 
though you  scrape  it  and  cleanse  it,  recurrence  gener- 
ally comes  on  after  a  very  few  months ;  and  the  dis- 
ease extends  up  to  the  brain,  and  the  patient  perishes, 
in  consequence. 

OBSTINATE    SINUSES. 

In  and  about  the  sockets,  in  consequence  of  slight 
necroses  and  alveolar  abscesses  inside  the  mouth,  there 
occasionally  form  very  obstinate  sinuses,  usually  due  to 
what  is  called  an  ulcerated  tooth.  After  the  ulcerated 
tooth,  so-called,  is  extracted,  the  sinus  still  remains ; 
and  it  will  be  found  to  extend  up,  perhaps,  through 
the  socket  of  a  canine  tooth  ;  or,  more  frequently  still, 
to  run  off  over  or  under  the  palate  process  ;  fre- 
quently extending  on  the  palate  process,  down  behind 
the  uvula  and  discharging  behind  the  palate  process. 
Now  these  sinuses  are  hard  to  diagnosticate ;  difficult 
to  probe  ;  difficult  to  syringe  out ;  and  extremely  hard 
to  cure.     I  have  found  several  which  have  gone  on 
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three  or  four  years  before  they  could  be  finally  healed  ; 
and  the  only  way  to  treat  them  is  by  taking  out  a 
neighboring  tooth,  sometimes ;  and  getting  a  wide 
opening  into  the  sinus ;  syringe  and  probe  daily  ;  and 
apply  stimulating  applications  to  promote  healing. 

These  are  a  great  source  of  trouble  because  they 
keep  up  a  little  filthy  discharge,  and  annoy  the  patient 
constantly.  If  they  are  large  enough,  air  gets  in,  and 
a  slight  sucking  noise  is  made  on  talking  and  eating. 

These  are  comparatively  frequent,  and  hard  to  cure. 
The  patient  becomes  very  much  disheartened.  It  is 
not  justifiable  to  do  a  very  formidable  surgical  opera- 
tion. You  have  to  content  yourself  with  keeping  the 
outlet  enlarged  and  free ;  constantly  syringing  and 
dressing  the  parts,  until  they  can  finally  heal. 

ANCHYLOSIS    OF    THE    LOWER    JAVT. 

This  is,  almost  always,  fibrous ;  due  to  a  variety  of 
causes,  sometimes  to  abscess  ;  sometimes  to  slow  forms 
of  chronic  rheumatism ;  sometimes  to  scarlet  fever,  and 
occasionally  to  chronic  trouble  about  the  wisdom  teeth. 
It  occurs  especially  in  children.  The  mouth  becomes 
more  and  more  stiff.  The  jaws  open  with  more  and 
more  difficulty.  The  child  is  fed  with  a  spoon ;  and 
as  time  goes  on  this  anchylosis  becomes  more  and  more 
complete.  It  is  almost  always  on  one  side  only.  Of 
course  if  one  side  is  held  firm,  the  other  side  is  unable 
to  act.  The  stiffness,  pain,  cracking  will  guide  the 
observer  to  the  side  which  is  diseased.  This  condition 
will  sometimes  persist  from  the  first  through  the  second 
dentition ;  and  it  is  a  very  remarkable  fact  that  a 
second  dentition  will  go  on  and  be  well-completed,  and 
the  first  set  of  teeth  got  rid  of,  without  the  child  being 
able  to  open  the  mouth  wider  than  to  get  in  the  blade 
of  a  knife.  Nature  thus  disposes  of  the  whole  matter 
inside  of  the  mouth  without  harm  to  the  individual ; 
but  the  question  arises  of  course  as  the  child  grows 
older,  what  is  to  be  done  to  overcome  the  anchylosis. 

In  very  mild  and  commencing  cases  blistering,  leech- 
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iug,  etc.,  may  suffice  to  prevent  the  trouble  from  hap- 
pening ;  but  when  the  trouble  has  happened,  the  first 
step  is  to  etherize  the  patient,  and  see  if  the  jaw  can 
be  forced  open  by  moderate  means.  This  treatment 
by  wedging  the  jaw  is  moderately  successful.  In  many 
cases  this  will  fail ;  and  it  then  becomes  necessary  to 
do  something  more.  The  best  way  then  is  to  make  a 
false  joint  by  cutting  through  the  lower  jaw,  leaving 
the  original  anchylosed  joint  in  position,  but  setting  up 
a  centre  of  motion  a  little  farther  down.  The  place  of 
selection  for  doing  this  is  pretty  high  on  the  ramus, 
because  we  have  to  rely  on  the  attachments  of  the 
masseter  and  pterygoid  to  move  the  jaw  after  the  cut. 
We  saw  pretty  high  on  the  ramus,  and  establish  a  false 
joint.  That  has  been  done  very  successfully  many 
times,  with  subcutaneous  tenotome  and  a  saw  within 
the  mouth ;  and  sometimes  without  subsequent  necro- 
sis ;  so  that  by  antiseptic  treatment,  cutting  gently 
through  the  mucous  membrane  and  sawing  through  the 
jaw  and  taking  care  to  keep  up  motion  so  that  union 
shall  not  take  place,  we  eventually  establish  a  false 
joint,  with  which  the  patient  gets  along  extremely  well ; 
and  the  subsequent  deformity  is  not  great. 
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XXVII. 

AFFECTIONS    OF    THE    THROAT. 

Elongation  of  the  Uvula.  —  This  is  common.  The 
patient  complains  of  constant  tickling,  has  necessity  of 
hemming  all  the  time,  and  hacking  to  clear  the  throat, 
makes  efforts  to  swallow  every  few  minutes.  On  ex- 
amining these  cases  we  shall  find  a  long  and  pendulous 
uvula  which  drags  upon  the  tongue.  It  is  so  oedematous 
that  its  end  is  almost  transparent.  It  is  increased  to 
one-third  or  one-half  more  than  its  usual  length ;  long, 
tapering,  lightish  in  color  and  looking  as  if  full  of 
water.  It  lies  upon  the  tongue,  and  gives  the  constant 
feeling  of  a  foreign  substance. 

The  simplest  treatment  is  the  use  of  astringents 
which  may  be  varied  from  tincture  of  myrrh,  etc.,  to 
tincture  of  iron.  When  this  affection  is  there  and 
acute  and  has  not  existed  long,  these  measures  are 
quite  sufficient.  When  it  is  chronic  nothing  will  cure 
it  except  excising  the  uvula.  Amputating  the  uvula 
has  to  be  understood  in  this  sense.  We  only  wish  to 
cut  off  the  tip  ;  one-third  to  one-half  at  the  most  is  all 
that  should  be  cut  off.  The  tip  is  seized  with  a  fine 
pair  of  hook  forceps,  the  patient's  tongue  held  down 
by  an  assistant,  and  the  uvula  is  cut  across  by  a  pair 
of  straight  scissors.  Cut  square  across  at  one  snip  and 
then  you  get  a  good  shaped  stump.  The  remaining 
portion  or  stump  of  the  uvula  shrinks  up,  and  we  have 
left  a  uvula  which  is  sufficient,  but  which  still  shows  its 
shape ;  whereas,  if  we  pursue  the  old  plan  of  cutting 
off  the  whole  uvula  up  to  the  joalate,  it  shrinks  and 
leaves  the  palatine  arch  as  a  complete  hemisphere 
without  any  projection  in  the  centre,  and  is  a  needless 
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mutilation,  as  well  as  injurious.  Then  the  soft  palate 
is  incapable  of  perfectly  closing  off  the  nose  from  the 
throat  on  certain  occasions  where  it  is  accustomed  to 
do  so ;  whereas  if  some  be  left,  it  can  still  accomplish 
that  act  to  a  fair  degree.  All  these  mutilations  are 
said  to  impair  the  voice  to  a  certain  extent  in  singing; 
hence  that  must  be  taken  into  consideration  before 
undertaking  the  operation.  It  makes  the  patient's 
throat  very  sore  for  a  few  days.  The  patient  had 
better  be  told  that  he  will  be  unable  to  swallow  any- 
thing but  liquids  for  a  few  days,  and  that  the  act  of 
swallowing  will  be  painful.  It  heals  in  two  or  three 
days ;  and  I  believe  never  leads  to  any  other  conse- 
quences, provided  it  is  carefully  done. 

Most   cases  will   get  well  with  astringents ;  a  few 
may  be  amputated,  to  a  limited  degree. 

AFFECTIONS    OF  THE   TONSILS. 

They  are  very  numerous.  The  simplest  form  is 
Follicular  Tonsillitis.  —  This  is  an  inflammation  of 
the  tonsil,  with  over-secretion  from  its  follicles  ;  in  the 
chronic  form,  the  hardening  and  setting  in  the  follicles 
of  the  secretion  appears  like  little  white  beads  dotted 
over  the  tonsil,  without  pain  or  sore  throat.  The  ordi- 
nary state  of  acute  follicular  tonsillitis  is  accompanied 
with  redness,  swelling  and  pain.  It  is  a  very  common 
affection ;  usually  known  by  the  name  of  ulcerated 
sore  throat.  It  is  an  accompaniment  of  many  colds. 
The  symptoms  are  very  much  more  severe  than  the 
disease  would  appear  to  cause.  There  is  almost  always 
a  chill  and  backache ;  aching  of  the  limbs ;  high  tem- 
perature for  a  day,  or  two ;  and  difficulty  in  swallow- 
ing. The  affection  usually  appears  on  one  tonsil ;  and 
then,  after  two  or  three  days,  subsides,  and  passes  over 
to  the  other  tonsil ;  so  that  about  five  days  are  con- 
sumed in  the  course  of  the  disease.  Occasionally,  in 
severer  cases,  it  begins  on  both  tonsils  at  once ;  but 
that  is  not  the  usual  history  of  ordinary  follicular  ton- 
sillitis. - 
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The  treatment  consists  in  giving  a  saline  cathartic ; 
perhaps  some  sedative  to  enable  the  patient  to  sleep ; 
the  use  of  gargles,  and  possibly  painting  the  tonsil. 
The  milder  forms  of  gargles  are  sufficient.  A  good 
one  is  one  drachm  of  dilute  muriatic  acid,  one  drachm 
of  chlorate  of  potash  and  four  ounces  of  water.  This 
suffices ;  and  dissolves  the  spots  rapidly.  The  objec- 
tion to  it  is  the  effect  it  has  upon  the  teeth.  The  pa- 
tient must  gargle  very  carefully ;  and  brush  the  teeth 
either  with  a  solution  of  soda  and  water,  or  rub  the 
tooth  brush  over  a  common  toilet  soap,  and  cleanse  the 
teeth  with  that ;  and  then  with  pure  water.  In  that 
way  the  teeth  are  not  injured. 

If  the  case  is  more  severe,  we  may  apply  the  tinc- 
ture of  muriate  of  iron,  or  muriate  of  iron  and  glycer- 
ine, with  a  brush,  to  the  tonsils. 

This  disease  is  prostrating ;  and  the  patient  must  be 
well  fed  with  nutritious  liquids  ;  kept  warm  ;  and  given 
tonics  like  iron  and  quinine.  In  that  way  the  disease 
is  brought  to  a  close  within  a  week. 

Very  rarely,  in  tuberculous  and  feeble  subjects,  es- 
pecially in  children,  simultaneous  swelling  of  the  lym- 
phatics about  the  diseased  tonsils  takes  place,  in  the 
neck ;  but  this  is  not  common.  The  important  point 
about  this  affection  is  in  distinguishing  it  from  diph- 
theria. This  is  a  point  about  which  we  are  always 
anxious  ;  and  the  location  and  minuteness  of  the  beads  ; 
their  coalescence ;  their  extending  beyond  the  tonsil 
on  to  the  soft  palate  or  pharynx,  would  seem  to  be  the 
best  indications  as  to  the  diagnosis.  We  have  some- 
times additional  information  as  to  exposure  to  diphthe- 
ria, or  non-exposure  to  anything;  but  the  history  is 
generally  of  not  much  value,  unless  other  cases  of  the 
disease  happen  to  be  in  the  same  house. 

The  diphtheritic  patch  is,  as  a  rule,  larger  and  thicker 
and  more  gray.  It  speedily  extends  beyond  the  tonsil 
upon  the  soft  parts.  When  it  comes  off,  the  diagnos- 
tic test  is  complete,  for  the  spot  of  follicular  tonsillitis 
separates  and  can  be  rubbed  off  from  the  mucous  mem- 
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braiie  without  leaving  any  raw  surface  behind ;  and 
the  diphtheritic  patch,  if  it  is  hastened,  comes  off  leav- 
ing a  raw  and  bleeding  surface.  It  is  more  tenacious, 
bigger,  more  offensive  ;  but  the  important  point  is  this  ; 
that  the  early  symptoms  of  diphtheria,  accompanied 
with  patches  in  the  throat,  are  not  usually  so  severe  as 
the  early  stages  of  tonsillitis.  Simple,  innocent  follicu- 
lar tonsillitis,  in  the  child,  will  make  the  child  appear 
much  sicker  for  the  first  thirty-six  hours,  than  if  it  is 
the  onset  of  diphtheria.  Of  course,  as  the  disease 
goes  on,  the  diagnosis  becomes  more  easy  of  the  diph- 
theritic condition ;  but  the  anxiety  in  the  mind  of  the 
parents  and  physician  always  is  in  the  first  twenty-four 
hours ;  whether  we  are  going  to  have  a  limited  and 
simple  follicular  tonsillitis,  limited  to  the  crypts  of  the 
tonsils  without  subsequent  infection ;  or  whether  a 
true  diphtheritic  membrane  is  going  to  develop.  If 
opportunity  occurs  to  subject  the  secretions  or  the 
membrane  to  microscopic  examination,  the  Klebs- 
Lceffler  bacillus  if  present,  will  determine  a  diagnosis 
of  diphtheria. 

Enlargement  of  the  Tonsils.  —  The  tonsils  in  many 
children,  especially  those  of  what  is  called  the  lym- 
phatic temperament,  are  the  site  of  chronic  enlarge- 
ment. This  is  not  continuous.  It  is  remittent,  so  to 
speak.  The  tonsils  are  always  a  little  larger  than  they 
ought  to  be ;  but  occasionally  become  a  good  deal 
larger  than  they  ought  to  be  ;  and  then  subside.  This 
is  due  to  taking  cold.  The  tonsils  swell  up,  and  after 
a  few  days  go  down.  These  attacks  are  frequent. 
The  tonsil,  however,  never  regains  its  natural  size. 
Usually  the  affection  is  on  both  sides.  Very  frequently, 
however,  one  tonsil  becomes  enlarged  much  more  than 
the  other  ;  and  when  both  are  much  enlarged,  on  open- 
ing the  patient's  mouth,  looking  in,  and  encouraging 
him  to  say  the  letter  "  ah,"  and  to  inspire  to  lift  up 
the  uvula,  it  will  be  seen  that  the  two  large  tonsils 
block  the  passage  and  touch  each  other.  If  this  chronic 
condition  goes  on,  certain  other  symptoms  invariably 
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arise  ;  for  instance,  a  change  in  the  tone  of  the  voice  ; 
it  is  nasal ;  constant  snoring  at  night ;  heavy  and 
labored  respiration  whenever  the  child  has  a  cold  ;  and 
breathing  with  the  mouth  open  in  extreme  cases. 

The  additional  consequences  which  may  follow  on 
this  chronic  state  are  much  more  serious.  If  these  two 
tonsils  lie  constantly  interfering  with  the  passage,  they 
interfere  very  much  with  the  ingress  of  air  ;  and  subse- 
quently, if  they  are  allowed  to  remain  untreated  during 
the  growing  period,  they  lead  to  contraction  and  de- 
formity of  the  thorax  ;  what  is  called  pigeon-breast ;  a 
narrowed  chest ;  limited  capacity  of  the  lunsfs  speedily 
follows  this  prolonged  interference  with  the  column  of 
air  ;  it  is  constantly  present  and  diminishes  the  air 
supply  day  and  night.  Such  a  condition  as  this  calls 
for  interference. 

In  the  early  stages  we  can  try  strong  astringents  and 
iodine,  but  if  they  do  not  succeed,  we  must  try  excision 
of  a  part  of  the  tonsil ;  the  excision  of  a  good  mass  of 
the  projecting  portion  leaving  a  square  surface  about 
flush  with  the  palatine  arches  is  sufficient.  Cut  off 
enough  to  restore  the  natural  inlet  to  the  throat.  I 
am  not  aware  that  any  permanent  injury  follows  this 
mode  of  treatment.  In  old  times  they  were  cut  off  by 
seizing  with  a  curved  hook,  dragging  them  forward 
and  taking  them  off  with  a  pair  of  curved  scissors. 
Now  we  have  an  instrument  which  cuts  them  off,  which 
is  a  species  of  guillotine.  The  danger  of  the  operation 
is  trivial.  We  are  warned  not  to  cut  outwards,  or  too 
deeply,  for  fear  of  wounding  the  carotid.  The  tonsillar 
artery  is  much  more  apt  to  be  wounded  than  the 
carotid.  It  is  safer  to  cut  towards  the  central  line. 
With  the  guillotine  we  hardly  run  this  risk. 

There  is,  however,  in  this  excision  of  a  portion  of  the 
tonsil,  danger,  if  we  do  not  choose  the  right  time  for 
the  operation.  If  we  choose  the  time  when  the  tonsil 
is  going  through  one  of  its  inflammatory  attacks,  when 
it  is  worse  than  it  has  been  for  a  week  or  two  before, 
red,    inflamed  and  congested,   that  is   a  poor  time  to 
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operate.  We  shall  always  have  an  annoying  haemor- 
rhage, difficult  to  check.  The  interval  between  attacks 
should  be  carefully  selected,  when  the  tonsil  has  re- 
turned to  a  pale  red  color ;  looks  oedematous,  but  is 
not  inflamed. 

Adenoid  Growths.  —  Over-growths  of  mucous  folli- 
cles and  glandular  tissue  have  been  found  and  removed 
from  the  vault  and  back  of  the  pharynx  under  the 
name  of  adenoid  growths.  Sometimes  these  alone  are 
diseased  and  the  tonsils  not.  The  symptoms  of  these 
adenoid  growths  are  the  same  as  those  produced  by  the 
enlarged  tonsils,  —  deafness,  snoring,  breathing  by  the 
mouth,  chronic  catarrh,  etc. 

These  growths  are  removed  by  scraping  out  with  a 
curette,  or  partially  with  the  finger ;  the  child  being, 
perhaps,  etherized  for  this  purpose ;  but  ether  is  not 
necessary  for  excising  the  tonsil.  You  want  an  assist- 
ant to  hold  the  child's  head  solidly,  put  in  a  gag,  pass 
in  the  tonsillotome  and  take  off  a  portion.  The  strug- 
gle is  with  the  second  tonsil. 

Moderate  bleeding  is  the  result,  and  the  stump  shrinks 
up. 

Abscess  of  the  Tonsil.  —  The  most  serious  acute  af- 
fection of  the  tonsil  is  abscess ;  what  used  to  be  called 
quinsy,  the  quinsy  sore  throat.  It  is  a  peritonsillar 
abscess,  not  in  the  tonsil,  but  about  it;  just  as  the 
perinephritic  abscess  is  in  the  cellular  tissue  about  the 
kidney,  but  not  in  it.  It  forms  around  the  tonsil,  and 
preferably  dissects  its  way  behind  the  tonsil. 

Its  symptoms  are  intense ;  duration  five  to  seven 
days.  The  tonsil  swells  up,  the  patient  is  unable  to 
swallow,  drooling  takes  place,  great  pain,  earache,  and 
sometimes  the  patient  is  unable  to  sleep,  or  swallow, 
for  several  days.  Finally,  if  left  to  itself,  the  abscess 
breaks,  and  the  relief  is  immediate.  It  however  often 
fills  up  again,  after  breaking  through  a  pin-hole,  and 
the  symptoms  are  repeated  in  a  milder  form ;  and  then 
it  breaks  again,  and,  usually,  after  that,  is  cured.  Very 
many  of  these  cases  which  are  seen  in  quite  an  acute 
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stage,  where  the  surgeon  thinks  perhaps  they  are  not 
sufficiently  ripe  to  be  lanced,  break  of  themselves  in 
the  next  two  or  three  hours,  in  some  obscure  point. 
Sometimes  the  patient  does  not  know  it  has  broken  ex- 
cept from  the  sensation  of  relief.  Then  you  must  not  be 
deceived,  if  the  patient  says  it  has  not  broken.  In  that 
case  the  break  is  low  down ;  happens  at  the  very  edge 
of  the  pharynx,  the  pus  is  swallowed  or  partially  ex- 
pectorated, and  the  abscess  is  effectually  drained. 

One  would  think  that  cocaine  would  afford  a  good 
deal  of  relief  to  these  cases.  It  is  said  to  do  so.  My 
own  experience  with  it  has  not  been  very  successful. 
It  is  a  proper  thing  to  use  and  try.  A  moderately 
strong  solution  may  be  repeatedly  painted  on  the  ton- 
sil and  palate,  just  before  you  wish  the  patient  to  take 
nourishment.  It  is  said  that  a  good  deal  of  temporary 
paralysis  to  pain  is  produced  in  this  way,  as  well  as 
tolerance  of  the  throat ;  but  in  order  to  have  this  suc- 
ceed, I  think  it  is  necessary  first  to  rinse  the  mouth 
out,  then  to  swab  it  out  carefully  with  dry  cotton,  and 
the  moment  you  have  a  moderately  dry  surface  (for 
the  throat  is  covered  with  a  viscid,  sticky  secretion) 
instantly  paint  on  the  cocaine.  In  that  way  you  may 
get  relief  in  some  cases,  and  in  some  you  do  not  get  it. 
It  is  hardly  safe  to  give  much  opium  in  these  cases. 
The  tonsil  swells  up  very  largely ;  oedema  of  the 
glottis  is  liable  to  take  place  at  any  time.  The  patient 
won't  lie  down.  He  sleeps  what  he  can  in  the  sitting 
attitude,  in  order  to  allow  ingress  of  air  in  and  out  by 
the  side  of  the  mass.  This  disease  is  accompanied 
with  a  great  deal  of  suffering  and  prostration.  It  is 
difficult  to  nourish  patients,  difficult  to  give  them  sleep  ; 
and  the  physician  or  surgeon  feels  quite  anxious  until 
the  disease  has  reached  its  climax.  He  is  quite  sure 
that  from  five  to  seven  days  will  termicate  the  affec- 
tion.    It  never  runs  longer  than  that. 

Opening  the  abscess  is  a  sure  mode  of  relief,  pro- 
vided we  reach  the  pus ;  and  the  relief  given  is  mar- 
vellous and  immediate.     The  difficulty  in  reaching  the 
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pus  is  in  finding  the  fluctuating  point.  If  you  merely 
stab  into  the  tonsil,  you  are  conscious  that  your  bis- 
toury has  gone  into  a  solid  mass.  Nothing  comes  but 
blood.  No  relief  follows.  It  is  better  to  be  pretty 
sure  that  the  state  of  fluctuation  can  be  well  made  out 
before  an  incision  is  made.  Here  it  is  necessary  to 
guard  against  cutting  back  towards  the  carotid  vessel ; 
and  the  incision  should  be  made  drawing  the  blade 
towards  the  centre  of  the  mouth.  A  sharp-pointed 
curved  bistoury  is  the  best,  which  should  be  wrapped 
firmly  with  some  twine  within  half  an  inch  of  its  point ; 
or  let  the  finger  be  the  guide,  and  keep  the  finger  to 
press  back  the  cheek  in  the  region  of  the  carotid. 
Drive  it  in,  and  cut  towards  the  uvula.  My  own  ex- 
perience is  that  the  abscess  generally  points  first  just 
above  and  behind  the  tonsil  in  the  soft  palate ;  and  I 
generally  succeed  best  by  plunging  through  the  soft 
palate,  a  little  downwards  and  inwards.  If  you  get 
pus,  try  to  make  a  pretty  good  slit  in  withdrawing . 
the  knife.  No  subsequent  treatment  is  necessary, 
except  gargling  the  mouth. 

Now  comes  another  important  part  of  this  affection, 
its  recurrence  —  not  within  the  next  year  or  two 
years,  but  once  in  six  months.  The  patient  who  has 
once  had  abscess  of  the  tonsil  is  very  apt  to  have  it 
form  again,  and  in  the  same  location  ;  and  he  knows 
what  is  coming  by  the  intense  suffering.  Can  any- 
thing be  done  to  abort  it  ? 

I  think  it  can.  Formerly  I  thought  I  accomplished 
a  good  deal  by  strong  astringent  applications  the 
moment  any  symptoms  were  discovered.  Latterly  I 
have  become  convinced  that  applications  on  the  skin 
of  the  neck  outside  the  tonsil  have  about  as  much 
effect.  There  are  two  methods  which  seem  to  me 
effectual.  One  is  kerosene  oil,  applied  to  blister. 
The  other  is  a  domestic  remedy,  but  seems  to  be  very 
effectual,  and  that  is  made  from  the  leaves  of  com- 
mon mullen.  The  patient  sleeping  in  one  of  these 
poultices  is  frequently  rewarded  by  the  abortion  of  an 
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attack.  These  little  points  are  worth  remembering  ; 
because  one  who  has  once  gone  through  with  ton- 
sillar abscess  is  in  great  dread  of  a  subsequent  attack. 
Cyst  of  the  Tonsil. —  Now  there  is  a  chronic  abscess 
of  the  tonsil  called  a  cyst.  This  I  have  seen  mistaken 
sometimes  for  malignant  disease.  In  this  case  you 
find  that  the  patient  is  of  pale,  lymyphatic  tempera- 
ment. One  tonsil  is  a  little  enlarged  and  soft,  but 
rather  bulges  out  and  hangs  down.  It  is  not  much 
lighter  in  color.  If  you  can  get  your  fingers  in  and 
palpate,  you  will  be  aware  that  you  have  a  sac  of 
fluid.  This  sac  is  frequently  a  mucus  cyst,  or  a  cold 
abscess. 

Free  incision  cures  the  complaint. 

Concretions  in  the  Tonsils. —  There  is  another  form 
of  chronic  affection  of  the  tonsil,  which  consists  in  the 
formation  in  it  and  about  it,  of  salivary  concretions  ; 
little  chalky  masses  which  form  in  the  follicles,  become 
>  hardened  and  inspissated.  They  can  be  scored  across 
and  turned  out  with  the  curette. 

Syphilis,  Cancer  and  Sarcoma  of  the  Tonsil.  —  The 
tonsil  is  the  site  of  both  prioaary  and  secondary  syphilis, 
of  cancer  and  of  sarcoma  ;  rarely  of  cancer,  rather 
more  frequently  of  sarcoma,  occasionally  of  syphilis. 

The  primary  chancre  of  the  tonsil  is  a  ragged,  in- 
durated, bleeding,  indolent  sore,  followed  or  accom- 
panied speedily  by  lymphatic  enlargement  outside  the 
neck,  and  by  other  manifestations  of  syphilis.  Cancer 
of  the  tonsil  and  sarcoma  are  slower  in  their  formation. 
In  chancre  of  the  tonsil,  the  history  is  short.  In  can- 
cer or  sarcoma  it  is  a  month  or  two,  usually,  before 
you  see  the  patient. 

Sarcoma  occurs  as  a  firm,  fleshy  mass.  Cancer  be- 
comes indurated,  with  infection  of  the  lymphatics.  In 
these  two  latter  malignant  affections,  the  only  possible 
relief  is  to  try  to  excise  the  malignant  growth  ;  and  it 
is  very  difficult  to  do  it  within  the  mouth  and  get  out 
the  whole  of  the  disease.  Consequently,  the  better 
operation  seems  to  be  to  attack  it  from  the  outside, 
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cutting  beneath  the  jaw  and  going  down  until  you  open 
the  pharynx,  and  scooping  out  the  tonsil  from  the  bed 
in  which  it  lies ;  or  if  that  does  not  give  sufficient 
room,  you  can  saw  the  jaw  and  turn  it  up,  and  get  a 
good  deal  of  room  in  which  you  can  explore  the  tonsil 
and  all  the  parts  about  the  pharynx,  and  remove  the 
tumor  with  ease.  The  opening  of  the  pharynx  is  fol- 
lowed by  no  worse  consequences  than  by  opening  it 
for  foreign  bodies.  No  sewing  up  is  necessary,  and 
the  part  speedily  heals. 

RETROPHARYNGEAL  ABSCESS. TEMPORAL  ABSCESS. 

ABSCESS  OF  THE  PAROTID. DEEP  ABSCESS  OF 

THE  NECK. 

Now  I  am  going  to  speak  of  four  forms  of  abscess 
that  are  extremely  important,  and  difficult,  sometimes, 
to  diagnosticate.  One  is  the  retropharyngeal  abscess ; 
one  is  called  temporal  abscess  ;  one  is  called  abscess 
of  the  parotid ;  and  the  other  is  called  deep-seated 
abscess  of  the  neck,  in  distinction  from  the  others. 

Retropharyngeal  abscess  in  almost  all  cases  is  due 
to  caries  of  the  cervical  vertebrse  in  feeble  children 
with  Pott's  disease.  It  is  a  cold  abscess  ;  begins  as  a 
bulging,  irregular,  oedematous,  and  later  a  fluctuating 
swelling,  up  behind  the  palate,  at  the  back  of  the 
pharynx.  This  projects,  and  interferes  with  respiration 
and  with  swallowing;  and  if  it  is  not  treated  and 
opened,  its  tendency  is  to  burrow  down  behind  the 
pharynx  and  reach  finally  the  posterior  mediastinum, 
where  it  speedily  tends  to  septic,  or  fatal  results. 

Recognized,  it  is  important  to  open  it.  The  child 
can  be  etherized,  can  be  inverted,  or  held  with  the 
head  back  in  such  a  way  that  the  fluid  will  not  trickle 
down  into  the  larynx.  If  you  wish  to  be  extra  cautious 
the  little  sac  can  be  aspirated  first  to  see  if  it  contains 
pus  ;  and  after  that,  with  sponges  to  keep  the  liquid  out 
of  the  larynx,  the  abscess  should  be  freely  slit  up,  and 
washed  and  curetted  out.  This  relieves  the  imme- 
diate symptoms.  Like  opening  any  other  cold  abscess 
it  does  not  cure  the  patient. 
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Abscess  in  the  temporal  region  is  very  peculiar.  It 
comes  under  the  temporal  fascia  and  peels  up  the  tem- 
poral fascia,  pushing  aside  the  temporal  muscle,  and  is 
imbedded,  so  to  speak,  under  this  very  strong  fascia, 
which  prevents  the  bulging  out  of  the  temporal  muscle 
when  it  contracts.  This  form  of  abscess  usually  follows 
some  septic  infection,  as  scalp  wounds  or  erysipelas. 
It  is  not  common. 

The  symptoms  are  intense.  The  patient  is  obscurely 
sick,  and  complains  of  headache  in  this  region.  There 
is  hardly  any  swelling.  The  temporal  fascia  holds 
the  part  firmly  down.  The  pain  is  in  proportion  to 
the  retention  of  the  pus.  Intense  headache,  chills  and 
other  symptoms  of  suppuration,  finally  oedema  coming 
on  about  the  temple  or  cheek,  marking  the  extension 
of  the  abscess,  and  affecting  neighboring  parts  by  pour- 
ing out  a  serous  effusion.  This  abscess,  if  left  alone 
and  the  patient  survives,  bursts  in  the  mouth  near  the 
molar  teeth.  It  is  a  very  curious  affection,  and  its 
diagnosis  is  important. 

If  recognized,  the  treatment,  of  course,  is  like  that  of 
any  other  abscess.  A  prompt  incision  should  be  made  ; 
the  temporal  muscle  cautiously  slit  up  ;  a  director  put 
in,  and  the  pus  sought  for ;  and  finally  you  will  be  re- 
warded by  a  gush  ;  curette,  cleanse,  open  the  whole 
cavity  and  keep  it  cleansed ;  and  if  the  disease  has  not 
lasted  so  long  as  to  denude  the  periosteum  of  the  tem- 
poral bone  and  to  lead  to  necrosis  and  caries,  the  pa- 
tient promptly  gets  well.  If  it  has,  you  have  got  to 
keep  the  cavity  open  and  wait  for  exfoliation. 

You  will  not  see  a  great  many  of  these  abscesses. 
They  are  very  obscure.  They  were  best  described  by 
a  French  author  some  years  ago.  If  you  do  see  one 
and  can  make  the  diagnosis,  the  success  in  opening 
them  is  very  brilliant  as  regards  the  comfort  and  safety 
of  the  patient.  After  septic  infection  from  a  scalp 
wound,  after  a  blow  about  that  region,  or  erysipelas 
of  the  face  and  scalp,  is  the  time  to  expect  this  form 
of  abscess. 
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Parotid  abscess  is  a  very  different  thing.  It  is  a 
parotitis,  like  mumps,  followed  by  suppuration.  This 
suppuration  is  never  in  a  large  sac.  It  is  septic,  I 
think  always,  in  its  character.  I  have  seen  it  follow 
scalp  wounds  where  they  have  become  septic  and  the 
glands  of  the  neck  were  affected.  It  is  occasionally 
the  result  of  blood-poisoning  from  low  forms  of  typhoid 
fever  and  some  other  affections.  The  parotid  swells 
up  as  in  mumps,  does  not  subside,  remains  indolent 
and  painful,  and  finally  fluctuating  points  can  be  found 
in  it.  Now,  here  is  the  particular  part  of  which  I  wish 
to  speak.  It  is  not  a  sac  of  pus  that  can  be  made  out ; 
it  is  a  series  of  sacs ;  little  pockets  scattered  about. 
You  open  this,  that,  and  the  other,  with  various  in- 
cisions ;  and  in  a  day  or  two  you  have  more  pain,  and 
have  to  open  one  or  two  more.  If  the  patient  survives 
the  disease  which  brought  it  on,  and  prompt  issue  is 
given  to  the  pus,  it  will  heal  up.  The  only  draw- 
back is  a  salivary  fistula.  This,  too,  will  heal  after  a 
little  while,  if  touched  with  caustic.  It  is  not  neces- 
sary that  Stenon's  duct  be  opened  for  a  fistula  to  occur. 
These  abscesses  are  all  interesting  and  peculiar  things. 

Quite  as  rare,  and  much  more  fatal,  is  the  deep- 
seated  abscess  of  the  neck,  of  which  the  hospitals  see 
perhaps  three  to  six  cases  a  year,  and  a  private  physi- 
cian, perhaps,  not  one  in  five  or  six  years.  It  is  a 
cellulitis  followed  by  the  formation  of  pus ;  acute ; 
under  the  deep  cervical  fascia ;  usually  somewhere 
about  the  sheath  of  the  vessels  near  the  sterno-mastoid 
muscle.  Its  symptoms  are  obscure.  The  patient  has 
difficulty  in  swallowing,  difficulty  in  breathing  ;  the 
voice  is  affected,  becomes  hoarse.  On  looking  into 
the  mouth  absolutely  nothing  is  seen.  The  velum  and 
palate  and  tonsils  and  back  of  the  pharynx,  and  prob- 
ably all  the  parts  below,  are  found  free  from  irritation, 
except  congestion  of  the  vocal  cords  from  pressure  ; 
but  I  am  inclined  to  think  the  dyspnoea  produced  is 
not  due  to  pressure  of  the  pus  upon  the  parts  about 
the  larynx,  because  they  are  strongly  protected  by  the 
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box  of  the  larynx,  but  by  pressure  on  the  inferior  or 
superior  laryngeal  nerves.  At  the  same  time,  from 
pressure  on  some  fibres  of  the  pneumogastric,  difficulty 
of  swallowiug,  and  imperfect  action  of  the  constrictors 
of  the  pharynx  follow.  The  patient  does  not  show 
anything  inside  of  the  throat ;  but  speedily  there  begins 
to  show  on  one  side  of  the  neck  a  brawny,  indurated 
swelling,  but  generally  no  reduess.  There  is  inability 
to  move  the  neck,  and  oedema,  together  with  marked 
and  severe  constitutional  symptoms  :  chill,  high  tem- 
perature, sweats.  This  means  pus  in  deep,  beneath 
the  deep  cervical  fascia.  If  diagnosticated  and  reached, 
the  patient  is  almost  always  saved ;  if  not,  they  are 
generally  fatal ;  and  this  by  running  down  into  the 
mediastinum  and  pleura,  or  breaking  into  the  back  of 
the  treachea,  or  by  suffocation.  It  is  an  extremely 
serious  affection,  and  the  whole  point  consists  in  making 
an  early  diagnosis  ;  and  having  made  it,  in  pursuing 
the  proper  course,  which  is  to  seek  for  the  pus.  We 
make  the  incision  on  the  front  or  back  of  the  sterno- 
mastoid  muscle  ;  the  back  is  usually  farther  away  from 
the  pus.  Then  we  take  a  director,  and  begin  to  bore 
carefully  into  the  soft  tissues  of  the  neck ;  or  we  may 
get  in  the  little  finger.  At  first  you  may  be  quite  dis- 
appointed. Finally,  far  up  behind  the  styloid  process, 
you  get  a  gush  of  pus  ;  enlarge  the  incision,  insert  a 
drainage-tube  and  wash  out  the  whole  cavity.  Usually 
a  free  opening  on  one  side,  with  drainage  and  syring- 
ing, suffices  to  relieve  the  trouble.  The  relief  is 
wonderful,  and  recovery  is  prompt.  They  generally 
get  well  in  about  a  fortnight  after  the  incision  is 
made. 

HYDROCELE    OP    THE    NECK. 

Hydrocele  of  the  neck  is  a  curious  thing.  It  is  a 
multilocular  cyst,  either  congenital  or  growing  very 
slowly.  Becoming  a  little  pouch,  it  pushes  up  and 
down  in  different  parts  of  the  neck ;  sometimes  pro- 
jects in  the  little  triangle  below  the  clavicle ;  and  not 
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infrequently  descends  into  the  axilla  and  makes  a 
fluctuating  sac  there.  This  is  a  serous  sac  with  ex- 
tremely thin  wall ;  might  be  likened  in  a  certain  way 
to  a  ranula  ;  a  very  thin  adherent  wall ;  secreting  a 
sticky,  viscid,  albuminous  fluid,  something  like  the 
bursa  of  a  synovial  sac ;  produces  no  symptoms,  but 
enlarges.  As  the  child  grows,  it  begins  to  project  and 
hinder  the  use  of  the  arm.  At  first,  perhaps,  the  sur- 
geon thinks  on  looking  at  it  he  has  to  deal  with  a 
simple  cyst  which  can  be  excised  ;  but  if  he  attempts 
it,  he  soon  finds  out  his  mistake.  If  he  examines  it 
carefully,  he  finds  pockets  going  down  into  the  axilla ; 
in  fact  they  are  sometimes  very  extensive.  It  is  prac- 
tically impossible  to  dissect  out  the  sac.  The  sac  is  in- 
volved with  important  parts.  The  treatment  is  to 
make  thorough  openings,  wash  out  and  drain,  and  pack 
antiseptically,  until  it  can  shrink  up  and  heal  as  a 
ranula  does.  It  is  a  serious  operation,  and  is  liable  to 
be  followed  by  secondary  suppuration  and  destructive 
septic  consequences,  so  that  it  is  not  altogether  a 
pleasant  thing  to  meddle  with  ;  and  yet  it  cannot  be 
left  safely  alone,  if  it  is  enlarging. 

TUMORS    OF    THE    NECK. 

I  would  only  call  attention  to  one  or  two  little 
points  which  seem  practical  and  important. 

In  the  neck  there  are  two  regions  divided  by  the 
sterno-mastoid  muscle.  All  danger  in  surgery  is  in 
front  of  the  sterno-mastoid.  The  back  of  the  sterno- 
mastoid  is  a  safe  place.  Incisions  had  best  be  made 
there.  If  tumors  are  situated  there,  and  if  they  can 
be  removed  by  cutting  through  and  going  directly  down 
on  them,  or  by  cutting  through  and  pushing  the  vessels 
a  little  forward,  they  can  be  got  at  more  safely,  than  in 
front.  Of  course,  we  should  not  hesitate  to  attack  them 
in  front ;  only  where  we  can  do  so,  we  should  choose 
the  safest  point. 

The  majority  of  tumors  in  the  neck  are  glandular  ; 
or  wens,  or  enlargements  of  the  thyroid. 
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GOITRE. 


The  affection  of  the  thyroid  gland  which  is  called 
true  goitre  used  to  be  thought,  in  former  times,  to  be 
limited  to  a  few  districts  of  the  world,  and  to  be  due 
to  some  obscure  cause,  like  the  drinking  of  snow- 
water, or  being  shut  up  in  deep  valleys,  or  changes  of 
temperature ;  but  later  investigations  show  that,  al- 
though certain  valleys  of  Switzerland  are  the  most 
frequent  places  for  the  production  of  goitre,  yet  it  is 
not  by  any  means  confined  to  them.  In  one  portion 
of  England,  in  Derbyshire,  it  is  quite  common,  and  in 
this  country  goitre  is  certainly  common.  I  am  know- 
ing to  three  cases  which  originated  in  Boston.  A 
great  many  people  have  one  lobe  enlarged  on  one  side 
of  the  neck,  and  it  may  never  grow  to  any  great  size. 
It  is  a  deformity,  however,  but  not  a  serious  obstacle 
to  any  of  the  ordinary  pursuits.  When,  however,  the 
goitre,  even  though  affecting  one  lobe,  becomes  larger, 
it  is  extremely  vascular,  and  soon  becomes  a  tumor  re- 
sembling '^an  erectile  tumor,  or  an  aneurism.  In  this 
form,  the  changes  of  menstruation  congest  enormously 
the  thyroid  tumor.  All  females  who  have  goitre  tell 
you  that  it  swells  before  the  menstrual  period  and  sub- 
sides after  its  flow,  just  as  tumors  in  the  breast  do. 
The  thyroid  tumor  in  the  male  who  is  in  active  life,  or 
speaking,  enlarges  rapidly  from  distention  of  the  ves- 
sels from  the  constant  action  of  the  gland  up  and  down 
in  speaking  and  swallowing ;  attains  a  large  size ;  is 
covered  over  by  large  veins ;  involves  and  presses  on 
fibres  of  the  pneumogastric,  and  interferes  with  breath- 
ing. It  makes  asthma  in  a  great  many  persons,  per- 
sistent asthma ;  and,  of  course,  sometimes  demands 
interference.  Now,  interference  may  be  of  two  kinds, 
medical  or  surgical.  Medical  treatment,  in  some  cases, 
suffices. 

The  first  use  that  was  made  of  iodine,  which  was 
got  from  the  sea-weeds  on  the  shore,  was  in  its  appli- 
cation   to    the    treatment   of   goitre     in    Switzerland. 
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Iodine,  and  the  iodides  in  all  forms,  combined  with 
potash  and  iron,  are  the  best  modes  of  treatment  of 
enlargement  of  the  thyroid  gland ;  and,  if  followed  up 
in  large  doses,  and  persistently,  they  will  frequently 
lead,  after  months  of  treatment,  to  a  shrinking  of  the 
tumor.  These  measures  failing,  if  the  life  of  the  pa- 
tient is  threatened,  we  have  no  resort  except  to  excise 
the  tumor.  If  of  moderate  size,  it  can  be  done  with 
safety  by  cutting  down  carefully  and  turning  it  out 
without  opening  its  capsule.  If  you  can  turn  it  out 
without  opening  the  capsule  you  avoid  haemorrhage. 
It  is  a  blood-tumor,  practically  full  of  dilated  and 
erectile  vessels.  Keeping  the  capsule  intact  and  turn- 
ing it  out,  the  vessels  can  be  tied  at  the  base  (the 
superior  and  inferior  thyroid  artery),  and  the  tumor 
removed  with  safety. 

If  the  goitre  is  very  large,  in  some  cases  it  is  said  to 
bring  on  another  condition  of  the  patient  which  is 
equally  distressing,  after  its  removal.  The  loss  of  the 
function  of  the  thyroid  gland,  whatever  it  is,  produces 
some  trouble  in  the  blood ;  and  an  oedema  takes  place, 
which  occasionally  is  fatal  to  the  patient  in  some 
months  or  years.  The  whole  subject  of  the  physio- 
logical use  of  the  thyroid,  and  the  consequences  of  re- 
moving it,  are  still  somewhat  under  discussion,  and 
very  interesting.  We  should  be  cautious  about  giving 
too  positive  a  prognosis  of  being  able  to  cure  it ;  and  of 
curing  the  patient,  also,  who  is  treated  by  surgical 
means. 
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XXVIII. 

SURGICAL    AFFECTIONS    OF    THE    RECTUM. 

Very  many  of  them,  I  am  happy  to  say,  are  curable. 
They  are  very  frequent  also.  They  constitute  a  con- 
siderable proportion  of  surgical  cases.  We  see  many 
inflammatory  affections  come  there  now  which  seem  to 
be  due  largely  to  civilized  habits  of  life,  to  sedentary 
habits,  to  heating  of  the  parts  and  to  want  of  exercise, 
to  torpidity  of  the  liver  and  bowels  from  over-eating 
and  drinking,  etc.  However  that  may  be,  it  is  a  fact 
that  among  civilized  people  these  affections  are  very 
common  indeed. 

It  might  be  useful  to  treat  the  matter  first  from  two 
points  of  view :  first,  what  we  can  see  externally  on 
superficial  examination ;  and,  second,  what  symptoms 
are  produced  in  the  patient's  feelings  which  might 
guide  us  to  a  diagnosis  of  the  case. 

When  we  look  at  the  external  parts  in  a  state  of 
health,  they  are  snugly  shrunk  in  and  contracted. 
The  anus,  in  its  normal  state,  is  perfectly  closed. 
Very  little  mucous  membrane  appears  on  the  outside, 
and  it  is  turned  in  like  the  mouth  of  a  purse ;  and  it  is 
only  by  an  expulsive  effort  that  the  mucous  membrane 
can  be  seen  at  all.  In  conditions  of  disease  we  see 
various  things.  We  find  around  both  sides  of  the 
anus,  in  some  subjects,  a  flat,  soft,  watery  growth, 
which  is  (edematous  to  the  touch,  changed  a  little  in 
color,  a  little  paler  than  the  surrounding  skin,  con- 
stantly the  seat  of  a  filthy,  serous  discharge,  and  in- 
fecting the  parts  with  which  it  comes  in  contact,  and 
producing  excoriation  upon  the  apposed  and  dependent 
portions  of  the  body.     This  is 
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Condyloma^  and  is  due  to  syphilis.  It  is  readily 
curable  by  sprinkling  it  with  calomel.  They  fre- 
quently get  well  without  internal  treatment,  but  if  we 
add  specific  internal  treatment  the  syphilitic  diathesis 
can  be  relieved. 

Epithelioma.  —  On  the  other  hand,  we  see  patients 
at  a  certain  age,  preferably  middle-aged  or  past,  with 
growths  about  the  margin  of  the  anus  that  look  pre- 
cisely like  the  warts  or  vegetations  we  see  in  venereal 
cases  on  the  glans  penis,  or  under  the  foreskin,  or 
about  the  vulva  in  the  female.  They  are  fringed 
growths ;  hard,  as  hard  as  ears  of  corn ;  bleed  when 
irritated  much ;  are  of  very  slow  formation  ;  whereas 
the  condyloma  comes  on  in  a  few  weeks.  This  form  of 
growth  takes  months  for  its  formation.  They  do  not 
extend  by  contact,  but  they  extend  merely  by  progres- 
sive invasion  of  the  neighboring  parts.  Not  only  is 
the  surface  of  this  coxcomb-like  excrescence  hard  itself, 
and  capable  of  being  divided  into  little  heads  that 
bleed  on  being  bruised,  but  the  margins  are  indurated, 
and  indurated  tissue  extends  around  on  the  neighbor- 
ing parts.  This  growth  always  springs  from  the 
junction  of  the  mucous  membrane  and  skin  at  the  edge 
of  the  anus  as  much  as  outside.  On  passing  the  finger 
into  the  anus,  you  find  the  passage  surrounded  by  this 
peculiar  formation,  which  destroys  to  a  certain  degree 
the  elastic  contraction  of  the  sphincter,  so  that  you 
plunge  your  finger  through  the  hard  mass,  which  does 
not  give  much  suction  on  the  finger  itself.  This  is 
epithelioma,  the  epitheliomatous  form  of  cancer.  It  is 
a  common  site  for  it.  It  frequently  begins  around  the 
margin  of  the  anus,  and  then  begins  to  protrude  out- 
side, and  is  mistaken  for  piles.  It  extends  by  infiltra- 
tion. If  you  examine  inside  the  rectum,  back  toward 
the  hollow  of  the  sacrum,  you  frequently  find  a  lym- 
phatic gland  enlarged.  This  i«  the  first  stage  of 
lymphatic  infection  which  is  going  up  the  lumbar 
glands. 

External  Piles.  —  On  the  other  hand,  we  may  see. 
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perhaps,  a  perfectly  healthy  individual  without  pain 
or  symptoms  about  the  anus,  who  has  all  around  the 
margin  of  the  external  orifice  minute  excrescences 
which  are  long  and  pendulous,  and  look  like  altered 
skin  and  mucous  membrane  soldered  together  and 
thickened,  and  which  are  painless.  These  are  not  in- 
durated, not  infiltrated,  can  be  drawn  out  in  separate 
pieces,  do  not  bleed.  They  are  what  are  called  exter- 
nal 'piles.  They  were  originally  internal  piles.  They 
became  pressed  down  outside  the  sphincter,  and  caught 
80  often  that  they  finally  staid  outside.  Their  circula- 
tion being  very  much  impeded  and  their  vascularity 
diminished,  they  harden  up  by  the  effusion  of  plastic 
tissue  and  become  something  between  mucous  mem- 
brane and  skin,  thick,  hard,  not  sensitive,  not  vascular, 
innocent  and  unchanging  from  year  to  year ;  of  no  im- 
portance except  from  their  appearance,  or  some  slight 
annoyance  to  the  patient  from  provoking  a  little  serous 
discharge  from  the  margin  of  the  anus. 

Strangulated  Internal  Piles.  —  On  the  other  hand, 
you  may  be  suddenly  called  to  a  patient  and  find  him 
in  great  pain ;  and  he  will  tell  you  he  has  something 
projecting  from  the  anus  which  was  never  there  before, 
which  has  come  on  suddenly  after  straining  at  stool 
with  a  constipated  passage,  or  after  an  attack  of  diar- 
rhoea with  the  tenesmus  which  accompanies  it,  leading 
to  his  forcing  down  repeatedly  the  extrusor  muscle 
around  the  anus.  On  examination,  you  find  the 
sphincter  firmly  closed,  and  grasping  a  dark -blue, 
nodular,  spherical  tumor,  excessively  sensitive,  and  of 
the  size  all  the  way  from  the  end  of  the  little  finger  to 
a  very  large  marble,  and  sometimes  larger.  It  is 
spherical,  uon- elastic,  not  fluctuating,  of  bluish-red 
color  and  intensely  painful,  and  cannot  be  returned 
inside  the  sphincter,  which  holds  it  firmly  grasped. 
This  is  a  strangulated  internal  pile.  It  has  become 
shut  down  outside,  and  the  sphincter  contracted  before 
the  mucous  membrane  had  time  to  retreat.  The  pile 
is  caught  outside.     Intense  pain  ensues.     The  circula- 
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tion  is  cut  off,  and  coagulation  of  the  blood  takes  place 
inside  the  pile,  and  it  becomes  the  site  of  a  thrombus, 
and  with  strangulation  constantly  coming  on  by  the 
pinching  of  the  sphincter.  It  is  of  sudden  occurrence, 
but  not  of  sudden  disappearance,  for  unless  properly 
treated  it  will  annoy  the  patient  for  some  days;  and 
finally,  if  it  is  cured  spontaneously,  it  will  be  cured  by 
sloughing  off  and  having  the  pedicle  drop  back  into 
the  rectum.  That  occurs,  perhaps,  after  suffering  for 
a  week  or  more,  and  a  spontaneous  but  dangerous 
mode  of  cure  is  effected,  the  danger  being  of  septic 
absorption,  and  the  pain,  of  course,  existing  until 
mortification  has  fairly  set  in,  when  the  pain  ceases. 

Polypus  and  Prolapse  of  the  Rectum.  —  Finally, 
you  see  two  other  classes  of  patients,  one  extremely 
rare.  You  are  called  to  a  young  child,  and  you  find 
protruding  from  the  anus  a  distinct,  round,  rose-colored, 
pear-like  body,  of  shape  and  size  not  unlike  the  thumb. 
On  drawing  it  further  down,  you  find  it  attached  to  a 
pedicle  as  a  pear  is  attached  to  its  stem.  This  long 
pedicle  you  can  trace  up  inside  the  anus,  and  find  it  is 
implanted  on  some  part  of  the  bowel.  It  is  a  polypus 
of  the  rectum.  It  is  an  extremely  rare  thing ;  and  it 
is  rare  to  catch  one  down.  Generally  it  is  drawn  back 
into  the  rectum  before  the  sphincter  closes,  and  does 
not  appear ;  and  it  is  only  because  it  provokes  tenes- 
mus and  diarrhoea  in  the  child  that  the  diagnosis  can 
be  made,  unless  you  happen  to  be  called  in  and  find  it 
caught  on  the  outside. 

In  a  patient  of  young  age,  even  in  children  and  in 
infants  —  occasionally  in  adults  and  quite  frequently 
in  old  people  —  you  will  be  called  to  find  a  painful 
condition,  where,  after  straining  at  stool,  the  anus  is 
surrounded  with  a  margin  of  inverted  mucous  mem- 
brane, which  is  turned  out  like  the  lining  of  a  glove,  a 
perfect  ring ;  this  is  prolapse  of  the  mucous  membrane 
of  the  rectum.  It  also  is  strangulated  very  speedily. 
It  swells.  It  secretes  at  first  mucus  and  serum,  then 
becomes  dry  and  changes  color.     If  it  has  not  been 
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accustomed  to  being  extruded  many  times  it  sloughs 
and  dies.     This  is  prolapse  of  the  rectum. 

So  much  for  what  you  can  see  in  ordinary  cases. 
All  these  things  are  so  distinctive  that  it  seems  as  if  you 
could  not  fail  to  recognize  them  on  examination. 

Now,  as  to  what  the  patient  feels.  Pain  in  and 
about  the  rectum  and  sacrum,  not  caused  by  or  coinci- 
dent with  any  stool  or  action  of  the  bowels :  this  is 
neuralgia  of  the  rectum,  a  peculiar  affection.  Comes 
in  patients  of  all  ages,  preferably  in  those  of  rheumatic 
or  gouty  tendency ;  is  marked  by  stabbing  pains  of 
short  duration,  precisely  like  those  sharp  stabs  we 
sometimes  feel  between  the  ribs  in  intercostal  neuralgia. 
Such  pain,  recurring  at  irregular  intervals,  not  pro- 
voked by  constipation  or  diarrhoea,  and  having  nothing 
to  do  with  the  time  the  patient  has  a  stool  —  this  means 
either  neuralgia  of  the  rectum,  or,  if  it  is  a  constant 
phenomenon  going  on  for  weeks  and  weeks,  it  should 
lead  to  a  careful  examination  of  the  rectum,  when 
probably  some  malignant  disease  will  be  found,  high 
up,  as  the  cause  of  the  pain. 

Fissure  of  the  Rectum.  —  On  the  other  hand,  many 
persons  will  tell  you  that  all  the  pain  they  have  about 
the  rectum  immediately  follows  a  passage  from  the 
bowels ;  that  they  go  to  have  an  ordinary  passage 
from  the  bowels  without  any  anticipation  of  any  par- 
ticular suffering;  that  the  discbarge  takes  place  with- 
out any  particular  suffering  or  anything  noticeable 
about  it ;  that  immediately  on  the  parts  returning  to 
their  natural  state  and  the  sphincter  contracting  again, 
intense  and  wearing  pain  sets  up,  which  obliges  the 
patient  to  lie  down  and  remain  recumbent  an  hour  or 
two  before  he  feels  able  to  go  about.  That  is  a  pecu- 
liar form  of  suffering  coming  on  after  a  stool,  and  it  is 
diagnostic  of  fissure  or  ulceration  of  the  rectum,  espe- 
cially of  fissure  of  the  anus.  This  is  a  crack  in  the 
mucous  membrane.  When  the  sphincter  unfolds  and 
the  faecal  mass  is  passed  the  crack  is  opened.  The 
moment  the  faecal  mass  is  passed  and  the  part  closes, 
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the  tear,  which  has  been  made  worse,  begins  to  ache ; 
and  it  aches  a  long  while  until  it  has  got  quieted  down. 
No  pain  before  it  is  stretched ;  no  pain  at  the  moment 
the  fsecal  mass  is  passed,  but  pain  coming  on  immedi- 
ately afterwards  and  lasting  a  good  while.  This  is 
characteristic  of  fissure  or  ulcer  just  inside  the  margin 
of  the  internal  sphincter. 

Those  are  due  sometimes,  I  think,  to  tubercle  or  to 
prolonged  attacks  of  diarrhcea ;  and  occasionally  to 
dysenteric  attacks,  though  these  latter  ulcerations 
usually  occur  higher  up  in  the  large  intestine. 

Ulcerated  Internal  Piles.  —  On  the  other  hand, 
another  person  will  tell  you  that  he  dreads  to  go  to 
have  a  passage  from  the  bowels ;  that  he  has  got,  per- 
haps, into  the  foolish  habit  of  resisting  and  deferring, 
on  account  of  the  suffering  that  he  fears ;  that  the  suf- 
fering is  so  great,  sometimes,  at  the  moment  the  faecal 
mass  is  pressing,  and  he  is  trying  to  open  the  sphincter 
and  have  the  passage,  that  nature  refuses  to  allow  it 
to  pass.  Spasmodic  closure  takes  place  for  some 
minutes  ;  just  as  in  inflammation  of  the  urethra,  at  the 
neck  of  the  bladder.  The  patient  is  unable  to  have  a 
stool.  He  rests  and  waits,  and  afterwards,  perhaps, 
the  stool  takes  place.  It  is  accompanied  from  its  in- 
ception, and  during  its  whole  passage  and  afterwards, 
by  intense  pain,  burning,  agonizing,  tearing.  It  is  at 
its  height  when  the  faecal  mass  is  passing  the  sphincter, 
and  dies  slowly  away  after  the  stool  is  over.  If  attention 
is  paid  to  what  is  passed,  it  will  be  found  that  the  pas- 
sage is  not  only  streaked  with  blood,  but  that  liquid 
blood  and  some  clots,  perhaps,  are  poured  out  in  the 
stool.  This  is  due  to  internal  piles,  in  what  we  call 
the  ulcerated  state.  It  means  simply  that  the  internal 
pile,  bruised  every  day  by  the  passage  of  the  faecal 
mass,  has  its  surface  torn  off  every  time,  its  vessels  re- 
opened ;  fresh  haemorrhage  takes  place,  and  it  is  kept 
sore  without,  perhaps,  positively  going  through  the 
stage  of  suppurative  ulceration.  There  may  be  no 
pus. 
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General  pains,  not  connected  with  the  stool,  either 
indicate  neuralgia  or  are  due  to  cancer.  Pains  follow- 
ing the  stool,  fissure  or  ulcer.  Pains  preceding  and 
accompanying  the  stool,  piles,  almost  always. 

Stricture  of  the  Rectum.  —  Now,  there  is  another 
class  of  cases  in  which  the  patient  has  to  make  a  great 
effort  to  have  a  passage  from  the  bowels ;  has  numer- 
ous colics,  dist<:^nsion  of  the  abdomen  ;  occasionally  is 
able  to  extrude  a  small  fagcal  mass  of  tape-like  shape ; 
occasionally  is  relieved  by  a  spontaneous  attack  of 
diarrhoea,  which  comes  on,  once  in  two  or  three  weeks, 
without  medichie ;  provokes,  from  the  efforts  of  nature 
to  clear  the  canal,  an  immense  serous  discharge ; 
washes  out  the  entire  rectum,  and  subsequently  gives 
a  period  of  entire  relief  and  rest,  until  the  old  struggle 
begins  again.     This  is  due  to  stricture  of  the  rectum. 

The  stricture  may  be  of  two  kinds :  may  be  from 
syphilis,  or  what,  unfortunately,  is  much  more  com- 
mon, from  cancer.  If  from  syphilis,  it  is  more  curable 
than  from  cancer.  Such  a  condition  of  the  parts  can 
only  exist  in  a  particular  part  of  the  rectum  to  pro- 
duce these  symptoms.  Jn  other  words,  if  there  is  an 
obstruction  down  near  the  margin  of  the  anus,  it  does 
not  produce  these  symptoms  ;  but  the  painful  symptoms 
of  true  stricture  are  produced  when  the  real  obstruction 
is  high  up,  in  that  part  of  the  bowel  which  is  not  firmly 
attached  about  the  outlet  to  the  pelvis  ;  where  it  is 
free  and  loose,  and  where  cancerous  or  syphilitic  de- 
posits taking  place,  make  a  firm,  contracted  ring  about 
the  bowel. 

What  takes  place  ?  The  bowel  becomes  invaginated 
through  this  little  artificial  ring,  or  sphincter,  over  and 
over  again,  in  the  effo'ts  to  produce  a  stool.  Such 
invagination  cannot  take  place  lower  down.  If  there 
is  a  stool  pressing  to  come  through,  it  will  take  all  the 
room  there  is  ;  and  unless  there  is  so  large  a  growth 
as  to  block  up  the  passage,  it  will  not  lead  to  symp- 
toms of  real  obstruction.  On  the  other  hand,  syphili- 
tic or  cancerous  deposits  high  up  in  the  bowel,  in  the 
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form  of  annular  constriction,  with  the  bowel  pressing 
from  above,  produce  a  true  invagination  of  the  fold  of 
bowel  above.  Nothing  can  pass.  Spasm  takes  place, 
obstruction,  accumulation  of  gas ;  and  by  and  by  the 
invagination  perhaps  relaxes.  A  little  mass  passes 
through  ;  and  is  finally  passed  in  a  minute  tape-like  or 
thread-like  form  through  the  anus.  By  and  by,  nature 
is  provoked  to  an  immense  effort.  A  great  serous  dis- 
charge takes  place  throughout  the  intestine.  Every- 
thing is  washed  out ;  diarrhoea  occurs,  and  the  patient 
is  relieved. 

Imperforate  Anus. —  The  new-born  baby  may  appear 
to  be  all  right  for  the  first  twelve  to  twenty-four  hours. 
It  may  be  noticed,  however,  that  there  is  no  staining 
of  meconium  which  comes  from  the  intestinal  canal. 
Unless  it  is  carefully  examined  no  imperfection  may 
be  discovered.  Within  twelve  to  twenty-four  hours 
after  birth  the  little  child,  although  it  has  relieved  it- 
self by  passing  water,  begins  to  have  a  swollen  stom- 
ach, regurgitation  of  gas  by  the  mouth,  colic,  and 
straining  efforts  to  pass  something  by  the  bowel ;  and, 
on  examination,  it  is  found  that  there  is  no  opening  to 
the  rectum ;  that  the  anus  is  imperforate.  This  im- 
perfection may  exist  in  various  degrees.  It  may  be 
so  slight  as  to  be  a  web  across  the  anus.  In  the 
female  child  the  bulging  and  straining  out  of  the  peri- 
neum, in  efforts  at  defecation,  is  extremely  deceptive  ; 
for  it  will  be  found,  frequently,  in  the  female  child, 
that,  whereas  we  supposed  there  was  a  web  over  the 
anus,  that  it  is  due  partly  to  protrusion  of  the  vaginal 
walls ;  and  the  bowel  is  cut  off  an  inch  or  two  up,  and 
no  exit  exists.  The  child,  if  unrelieved,  lives  a  few 
days  ;  and  dies  in  misesy. 

This  is  a  brief  resume  of  the  appearances  and  symp- 
toms produced  by  diseases  of  the  rectum.  We  will 
take  up  appearances  first. 

Hemorrhoids. —  They  are  always  due  to  distention 
of  the  haemorrhoidal  veins.  The  hsemorrhoidal  veins 
are  verv  numerous ;  have  direct  connection  with  the 
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veins  of  the  liver.  They  are  very  easily  congested. 
They  bulge  out  and  swell  inside  the  anus.  They  are 
inflamed  by  the  passage  of  the  faeces.  They  frequently 
become  the  seat  of  thrombi,  or  clots,  inside  the  rectum ; 
and  become  temporarily  occluded  in  that  way.  They 
occasionally  burst  open,  tear  open  and  bleed  during 
a  passage  from  the  bowels ;  and  frequently  bleed  to  a 
considerable  degree  after  the  passage  has  taken  place. 
Some  idea  of  their  situation  and  size  may  be  formed 
by  the  haemorrhage  which  takes  place,  though  we  can- 
not always  judge.  Sometimes  patients  will  have  three 
or  four  violent  bleedings,  several  days  in  succession ; 
then,  just  as  happens  in  other  parts  of  the  body  where 
considerable  loss  of  blood  takes  place,  the  vessels  shrink 
and  everything  is  quiescent  a  few  weeks,  when  the 
trouble  begins  over  again.  Unless  the  patient  is  one 
of  intelligence  and  accustomed  to  analyze  his  sensa- 
tions and  to  look  carefully  at  the  condition  of  the  pass- 
ages from  the  bowels,  he  often  does  not  know  he  has 
lost  blood  at  all ;  and,  at  any  rate,  he  is  almost  always 
unconscious  of  the  amount  he  has  lost.  If  he  goes 
and  sits  on  the  seat  of  the  ordinary  water-closet  and 
has  a  passage  accompanied  with  a  little  blood,  it  is  all 
washed  away,  and  he  perhaps  does  not  realize  how 
much  he  has  lost.  If  in  these  cases  the  physician  has 
an  opportunity  of  inspecting  a  number  of  the  stools 
passed,  he  gets  a  good  deal  of  information.  You  will 
frequentl}^  find  the  passage  dotted  over  with  a  half- 
dozen  little  clots  firmly  adherent  to  the  fsecal  mass. 
It  is  like  a  cast  taken  from  the  inside  of  the  bowels ; 
shows  the  mouths  of  four  or  five  bleeding  vessels  which 
have  bled  during  the  passage.  If,  on  the  other  hand, 
the  blood  is  entirely  liquid,  you  may  infer  that  some 
vein  has  ruptured  which  is  still  bleeding  inside  the 
bowel ;  and  the  next  stool  will  be  preceded  by  a  clot, 
followed  by  a  faecal  mass.  In  that  way  you  may  make 
a  pretty  accurate  diagnosis  of  what  is  going  on. 

The  trouble  about  this  haemorrhage  from  the  bowels 
is,  not  that  it  is  of  any  consequence  each  time  that  it 
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occurs ;  but  the  fact  that  it  is  a  constant  leak,  and 
especially  in  patients  who  have  passed  their  youth  and 
are  approaching  middle  life,  that  it  gradually  becomes 
a  source  of  permanent  anaemia,  which  they  are  unable 
to  recover  from  ;  and  they  become  more  and  more 
bloodless  as  time  goes  on. 

All  sorts  of  sensations  are  produced  by  this  condi- 
tion ;  buzzing  in  the  ears,  occasional  attacks  of  dizzi- 
ness, faintness,  imperfect  action  of  the  heart,  restless- 
ness, imperfect  sleep ;  and  all  due  to  this  anaemia 
produced  merely  from  the  continuous  loss  of  blood 
from  piles.  I  must  caution  you  that  these  occur  per- 
haps more  often  iu  females  than  in  males  ;  aud  that 
the  symptoms  of  anaemia  produced  by  haemorrhage, 
and  the  symptoms  of  suffering  produced  by  piles,  in  the 
female  are  frequently  mistaken  for  uterine  troubles, 
mimicking  them,  so  to  speak  ;  the  real  trouble  being 
overlooked,  because  no  examination  of  the  rectum  is 
made. 

When  we  pass  the  finger  into  the  rectum  in  a  case  of 
suspected  piles,  we  can  generally  feel  them.  We  are 
conscious  that  the  finger  is  not  passing  over  a  perfectly 
smooth  mucous  membrane.  They  are  not  hard.  They 
efface  themselves,  so  to  speak,  under  the  finger.  They 
are  almost  always  just  inside  the  external  sphincter. 
If  they  become  forced  down  and  become  external 
piles,  they  are  practically  cured ;  harmless ;  cease  to 
be  vascular ;  cease  to  be  painful ;  and  are  merely  an 
unsightly  projection. 

It  is  important  to  treat  this  affection  promptly ;  and 
it,  as  a  rule,  can  be  cured  with  safety,  sometimes  by 
medicine  alone.  The  careful  regulation  of  the  diet ; 
avoidance  of  some  substances  which  are  irritating  to 
the  rectum,  as,  for  example,  strong  condiments  ;  avoid- 
ance of  food  which  contains  many  seeds,  as  the  seeds 
of  certain  fruits  or  vcijetables  ;  care  b-^^inof  taken  to 
have  a  diet  which  will  be  perfectly  smooth  and  ea«y  ; 
the  use  of  a  good  deal  of  olive  oil  with  the  food  in  the 
form  of  salads,  which  are  extremely  useful  in  these 
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affections  of  the  rectum ;  black  pepper ;  a  confection 
of  pepper  of  the  pharmacopoeia  was  quite  a  favorite 
old-fashioned  remedy  for  piles.  You  may  give  that, 
or  give  an  abundance  of  black  pepper  upon  the  food, 
in  the  same  way.  Great  care  with  regard  to  the  pass- 
ages from  the  bowels.  They  should  be  once  a  day, 
and  be  soft ;  neitlier  diarrhoea  nor  constipation.  The 
best  class  of  agents  to  produce  these  are  those  which 
contain  sulphur,  bitarrrate  of  potash  and  senna  ;  some- 
times jalap  is  added.  In  that  way  a  mixture  may  be 
made  up  which  is  cooling  to  the  parts  and  produces  a 
gentle  passage  once  a  day.  Drugs  containing  aloes 
are  injurious.  They  make  a  great  straining  of  the 
muscular  coat  of  the  rectum,  and  produce  violent 
efforts  at  dejection  and  irritate  the  parts.  I  would 
warn  you  that  perhaps  ninety-nine  out  of  one  hundred 
of  the  proprietary  pills  which  are  sold  to  move  the 
bowels,  contain  aloes,  or  aloin,  which  is  the  common 
ingredient  in  every  cathartic  pill  which  is  sold.  It  is 
directly  injurious  to  the  rectum  where  there  is  any 
tendency  to  irritation  of  it. 

Local  applications  may  sometimes  cure  these  piles. 
The  application  of  a  suppository  containing  especially 
stramonium  and  gallic  acid  or  tannin  is  about  as  use- 
ful as  anything  ;  may  be  applied  in  form  of  a  supposi- 
tory or  salve ;  may  be  used  with  the  rectum  repositor. 
This  will  place  in  the  rectum  any  substance  you  place 
in  the  barrel.     It  is  a  very  useful  little  instrument. 

These  means  failing,  we  have  to  resort  to  surgery. 
In  old  times  piles  were  always  ligatured.  Now  they 
are  either  ligatured  or  burnt  off.  Either  method  is 
good.  The  old  method  of  operating  for  piles  by  the 
ligature  was  somewhat  dangerous  to  the  patient,  and 
also  very  painful.  They  suffered,  and  they  had  a  good 
deal  of  risk.  That  operation  consisted  in  the  patient's 
making  an  effort  to  strain  down.  The  physician  then 
seized  the  pile  and  drew  it  outside  the  sphincter.  The 
pile  was  then  tied,  and  an  effort  was  made  to  restore 
the  whole  thing  back  through  the  sphincter.   Sometimes 
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this  succeeded  and  sometimes  it  did  not.  Result : 
pressure  of  the  sphincter  on  these  inflamed  surfaces  ; 
terrible  suffering ;  dirty  discharge  ;  sloughing  of  the 
pile  ;  and  some  chance  of  septic  absorption,  or  a  pelvic 
abscess. 

Nowadays  the  operation  consists  in  stretching  the 
sphincter  thoroughly ;  then  the  piles  are  ea.sily  ex- 
truded into  view ;  then  they  are  dissected  away  from 
the  junction  of  the  skin  and  mucous  membrane  all 
around,  so  that  they  remain  attached  by  their  bases 
only  to  the  mucous  membrane.  This  can  be  done 
with  very  little  hagmorrhage,  because  the  vessels  are 
parallel  between  the  mucous  membrane  and  skin. 
After  they  are  dissected  away  and  the  lining  of  the 
rectum  lies  out  as  a  partially  dissected  mass,  take  each 
pile  separately,  nick  around  the  mucous  membrane  on 
the  inside,  tie  the  small  pedicle  which  remains,  which 
contains  all  the  vessels,  firmly  with  a  strong  ligature, 
and  then  we,  as  a  rule,  either  score  the  pile  and  let 
out  the  thrombus,  or  cut  off  a  portion  of  it,  perhaps 
one-half  inch  ;  repeat  this  on  every  pile  ;  then  push 
the  parts  back  into  place.  They  will  not  stay ;  con- 
sequently, we  pack  the  rectum  with  a  piece  of  cheese- 
cloth or  gauze,  oiled  with  carbolic  oil,  and  filled  with 
minute  carbolized  sponges  ;  then  a  small  sponge  and  T- 
bandage  on  the  outside.  No  suffering  follows  this 
operation,  because  the  ligature  is  cutting  only  on  the 
vessels.  The  tension  of  the  bowel  has  been  let  off  by 
scoring  the  surface  or  cutting  off  the  pile.  The  pinch 
of  the  sphincter  has  been  destroyed  by  stretching  it  so 
that  it  does  not  press  upon  the  parts.  The  only  in- 
convenience the  patient  suffers,  as  a  rule,  is  stoppage 
of  the  water,  which  is  due  to  the  fact  that  you  have 
packed  the  rectum  so  full  of  sponges  that  they  press 
upon  the  membranous  urethra  in* the  male,  and  he  is 
unable  to  urinate  for  twelve  to  twenty-four  hours,  and 
has  to  have  a  catheter  passed  once  or  twice.  The  first 
packing  should  be  taken  out  within  twenty-four  hours  ; 
the  rectum  washed  with  a  two-per-cent.  boracic  solu- 
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tion  and  repacked  much  more  gently  than  before ;  the 
second  packing  being  only  to  press  softly  upon  the 
parts.  At  the  end  of  four  or  five  days  the  pile  and 
the  ligature  come  away.  Then  there  is  left  a  period 
of  quite  protracted  convalescence.  This  is  the  dan- 
gerous period.  You  have  left  a  granulating  base  to 
every  pile,  so  that  the  margin  of  the  anus  is  dotted 
over  with  ulcers  which  have  got  to  heal  by  second  in- 
tention. In  order  to  get  a  good  result,  the  patient 
should  be  kept  strictly  in  bed ;  the  parts  gently  packed 
and  dressed  every  day.  The  patient  should  be  fed  on 
oleaginous  food,  and  an  easy  state  of  the  bowels  kept 
up ;  and  if  that  is  not  sufficient,  the  best  possible  ca- 
thartic is  castor  oil.  It  is  not  necessary  to  give  large 
doses.  A  drachm,  repeated,  will  frequently  do  all 
that  is  necessary.  A  drachm  of  castor  oil  twice  in 
twenty-four  hours  will  frequently  suffice.  That  does 
not  provoke  any  trouble  in  the  stomach,  and  it  is  a 
good  emollient  for  the  parts. 

As  soon  as  the  strings  have  separated  and  the  piles 
have  come  away,  you  had  better  give  castor  oil,  and 
have  the  rectum  cleared ;  and  keep  it  up  gently,  every 
day  or  every  second  day,  until  healing  takes  place. 

The  operation  by  clamping  and  burning  is  done  by 
stretching  the  sphincter,  drawing  the  pile  out  to  the 
surface,  and  clamping.  One  side  of  the  clamp  must 
be  of  bone  or  ivory,  in  order  that  the  bowel  may  not 
be  burnt.  You  must  be  very  careful  to  have  a  good 
clamp  which  is  protected  by  horn  or  bone  or  ivory  on 
one  side,  and  steel  upon  the  other,  the  steel  part  being 
on  the  outside  and  the  pile  being  squeezed  up  through 
it.  After  the  clamp  is  firmly  on,  then  the  galvano- 
cautery  is  carefully  applied  to  the  pile,  sawing  it 
across,  burning  and  scoring.  Then  the  clamp  is  re- 
laxed a  little.  If  a  bleeding  point  occurs,  the  cautery 
is  touched  on  again,  etc.,  until  the  pile  is  destroyed. 
This  is  a  clean  way  of  treating  piles.  The  subsequent 
treatment  is  the  same  as  above  desci  ibed. 

Fissure  of  the  rectum  is  cured  by  stretching  the 
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sphincter  usuall}^  not  always.  Sometimes  a  little 
more  is  necessary.  In  the  old  crack  it  is  not  sufficient 
always  to  stretch  the  sphincter.  It  is  better  to  stretch 
the  sphincter  first  and  then  score  the  fissure,  evenly 
and  thoroughly,  with  a  sharp  knife,  down  to  the 
mucous  coat,  so  that  you  make  a  fresh  cut ;  and  that 
generally  heals  promptly. 

Prolapse  of  the  rectum  is  best  treated  by  constant 
restoration  of  the  parts  by  the  hand  every  time  it 
occurs,  the  patient,  if  old  enough,  being  able  to  do  it 
himself.  In  the  young  child,  the  mother  or  physician 
has  to  do  it.  The  parts  must  be  nicely  oiled,  the 
hand  oiled,  the  protruding  mass  grasped  and  gradually 
squeezed  back  into  the  anus,  precisely  as  you  would 
reduce  a  hernia.  It  goes  back,  in  the  fresh  case,  with 
a  distinct  snap.  In  old  cases  it  goes  back  slowly  and 
indolently,  and  tends  to  protrude  again.  A  piece  of 
cotton-wool  then  passed  up,  dry,  into  the  rectum  is  ex- 
tremely useful  to  hold  the  parts  in  place.  Many 
people  with  slight  prolapse  are  enabled  to  get  about 
comfortably  in  that  way.  If  they  feel  the  prolapse 
taking  place,  they  have  conveniences  at  hand  for  oiling 
the  parts,  and  then  they  tuck  up  into  the  rectum  a 
good  lump  of  dry  cotton  and  leave  it  there.  This  will 
stay  dry  for  a  good  many  hours,  and  holds  the  parts. 
The  young  child  can  be  cured,  and  some  adults  may 
be  much  relieved,  by  an  artificial  apparatus  to  hold 
the  prolapsed  mucous  membrane  up  in  place.  This 
affection,  in  several  dispensary  cases  I  had  several 
years  ago,  I  cured  by  this  sort  of  apparatus.  It  is  an 
ordinary  truss  spring ;  the  pad  of  the  truss  presses  up 
on  the  anus,  following  the  curve  of  the  sacrum  and 
coccyx.  Now,  here  comes  a  very  practical  and  simple 
point.  Such  a  plug  held  up  against  the  anus  all  the  time 
is  very  painful,  if  solid,  because  it  resists  the  attempt 
to  pass  any  wind  from  the  bowel,  so  that  this  should 
be  made  with  a  circular  pad,  and  with  an  orifice  large 
enough  to  admit  a  pencil  in  the  centre.  In  this  way 
air  can  pass  through  the  anus,  and  the  patient  is  per- 


506  LECTURES  ON  SURGERY. 

fectly  comfortable.  In  this  way  children  can  be  cured. 
As  they  grow  up  the  bowel  recovers  its  elasticity,  and 
they  get  well.  Adults  cannot  be  cured  in  this  way ; 
but  they  can  be  made  extremely  comfortable  by  this 
form  of  apparatus.  Now,  the  patient  can  wear  one  of 
these  trusses  while  he  goes  about.  When  he  sits 
down  he  can  take  it  off ;  and  when  he  wants  to  walk 
again,  he  can  reapply  his  apparatus.  If  the  pad  is 
made  of  hard  rubber  it  can  be  kept  perfectly  clean. 
In  the  early  case  and  young  subject,  it  is  probably 
safe  to  try  to  cure  a  prolapse  of  the  rectum  by  destroy- 
ing the  part,  either  with  the  hot  iron  or  ligature.  In 
the  adult,  or  old  person,  it  is  a  dangerous  operation ; 
and  other  means  had  better  be  resorted  to. 

Cancer  of  the  rectum,  as  I  have  said,  only  produces 
symptoms  of  absolute  obstruction  when  it  is  high  up. 
It  is  only  properly  capable  of  surgical  treatment  when 
below  the  fold  of  peritoneum  on  the  rectum  ;  and  when  it 
is  free  and  movable,  and  no  glands  are  involved.  What 
is  the  use  of  removing  cancer  of  the  rectum  and  leav- 
ing a  cancerous  gland  in  the  hollow  of  the  sacrum  ? 
Such  an  operation  can  give  only  a  few  weeks  of 
respite  to  the  progress  of  the  disease  at  the  expense  of 
great  suffering.  All  authorities  formerly  agreed  that 
it  was  improper  to  open  the  peritoneum  in  removing 
the  disease ;  and  the  fold  of  peritoneum  is  somewhat 
different  in  different  individuals  as  to  the  depth  it 
descends.  Modern  operators  claim  to  disregard  the 
peritoneum  in  high  excisions. 

There  are  several  ways  of  operating.  One  is  by 
curetting  and  burning.  That  is  not  satisfactory.  It 
does  pretty  well  with  the  large  ulcerated,  epithelioma- 
tous  growths  near  the  anus,  where  the  obstruction  is 
only  due  to  mechanical  obstruction.  The  other  form 
of  operation  is  to  excise  the  lower  end  of  the  rectum. 
When  the  disease  is  low  enough  dowm,  this  can  be 
done  with  safety  and  advantage.  The  patient  subse- 
quently has  lost,  of  course,  the  sphincter;  but  in  the 
upper  muscular  wall,  the  circular  fibres  act  pretty  well 
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afterwards.  The  patient  is  able  to  retain  solid  faeces 
always ;  to  retain  liquid  faeces  and  gas,  scarcely  at  all. 
The  gas  escapes  frequently,  to  his  annoyance.  Faecal 
matter  does  not  escape  unless  he  happens  to  have 
liquid  faeces  in  the  bowel ;  and  by  care  about  the  diet, 
and  the  occasional  use  of  opium,  he  gets  along  pretty 
well.  The  pain  after  excising  cancer  of  the  rectum  is 
almost  nothing.  The  parts  heal  up  well  generally ; 
and  on  the  whole  it  is  a  pretty  good  sort  of  operation  ; 
but  as  to  the  results  which  it  produces  in  curing  the 
disease,  they  are  of  course  no  better  than  they  are  in 
operations  for  cancer  in  other  parts  of  the  body.  In  a 
number. of  cases  in  which  I  have  kept  the  records 
pretty  carefully,  the  results  justify  me  in  saying  that 
excision  of  cancer  of  the  rectum  will  give  entire 
respite  and  comfort  to  the  patients  ;  enable  them  to 
resume  their  habits  for  four  to  six  months ;  and  after 
six  months,  recurrence  is  very  apt  to  take  place  higher 
up.  Perhaps  I  should  allude  to  the  high  excision  of 
the  rectum,  done  by  sawing  the  sacrum. 

If  we  do  not  operate,  a  great  deal  can  be  done  in 
cancer  of  the  rectum  by  care  of  the  diet ;  by  internal  use 
of  daily  doses  of  castor  oil ;  for  fgecal  obstruction  is  one 
of  the  great  causes  of  suffering  in  these  patients  ;  and 
also  by  the  judicious  use  of  opium.  Now,  this  is  such 
an  important  point  I  must  say  a  word  about  it.  Sev- 
eral years  ago  I  had  a  patient  with  cancer  of  the 
rectum  far  up  out  of  reach.  Operative  treatment  was 
out  of  the  question.  The  patient  lived  a  year  under 
my  care.  It  was  a  month  or  two  before  I  was  obliged 
to  pass  beyond  ten  drops  of  laudanum  in  the  rectum 
to  relieve  the  pain.  Begin  with  the  smallest  possible 
dose,  and  creep  up  as  slowly  as  possible,  in  order  to 
save  for  the  patient  the  power  of  the  drug,  for  the  last 
hours  of  suffering,  which  are  sure  to  come.  In  the 
case  alluded  to  the  dose  was  slowly  increased  until  it 
reached  one  and  a  half  or  two  grains  of  morphia  a  day. 
Per  contra^  I  have  had  a  case  in  which  morpliia  had 
been  given  indiscriminately.     The  patient  had  not  had 
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the  disease  long.  Long  months  of  misery  were  before 
the  patient ;  but  the  small  dose  was  wholly  inadequate, 
and  one  to  two  grains  of  morphia  were  necessary  to 
start  off  with,  to  do  anything  at  all.  When  you  get 
to  these  enormous  doses,  unfortunately,  the  comfort 
does  not  increase  in  the  ratio  of  the  dose ;  and  the  pa- 
tient does  not  get  along  so  well  as  if  he  had  begun 
with  extremely  small  doses. 

Fistula  in  Ano. —  There  are  two  kinds,  the  external 
and  the  internal.  The  external  fistula  is  ischio-rectal 
abscess,  marked  by  a  little  sinus  near  the  anus.  The 
internal  fistula  arises  from  ulceration  in  the  rectum, 
frequently  tubercular.  The  rectum  gives  way.  A 
little  pocket  forms  in  it.  A  little  septic  fluid  and 
fgecal  mass  accumulate  in  it ;  gradually  this  pushes  out 
into  the  tissues  until  it  makes  an  abscess.  The  abscess 
may  break  on  the  outside,  and  then  we  have  a  com- 
plete fistula.  On  the  other  hand,  ischio-rectal  abscess 
may  form  on  the  buttock  and  break  into  the  rectum, 
and  then  we  have  a  complete  fistula.  Those  are 
simple  cases  of  complete  fistula ;  but  the  blind  or  in- 
ternal fistula  means  ulceration  of  the  rectum  with  for- 
mation of  a  pocket,  which  never  suppurates  and  breaks 
through  on  the  outside.  After  it  is  filled,  it  discharges 
itself  into  the  rectum.  There  is  a  hard,  shot-like 
pouch  near  the  anus,  which  varies  in  size.  After  it 
has  been  large  and  painful,  we  next  notice  a  little 
staining  and  disagreeable  discharge  coming  from  the 
anus  and  soiling  the  clothing ;  and  this  is  found  to  be 
pus  mixed  with  fgecal  matter.  The  little  sac  has  be- 
come distended,  and  discharges  itself  into  the  rectum ; 
to  be  again  filled  and  reopen.  There  is  no  difficulty 
in  discriminating  external  fistula.  The  difficulty  al- 
ways is  in  finding  the  internal  opening ;  and  the  whole 
secret  of  success  consists  in  getting  a  probe  through 
the  internal  opening  before  you  lay  open  the  fistula. 
If  you  make  a  false  opening,  a  renewed  abscess  will 
form  in  the  tissues  when  the  scar  is  healed,  and  the 
operation  will  have  to  be  done  over  again.     The  in- 
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tenia!  opening  is  always  inside  the  sphincter,  not  far 
up  the  bowel.  It  may  be  tortuous ;  but  it  is  always 
down  near  the  anus.  That  bein^  once  found,  the 
fistula  is  laid  open  and  packed,  and  forced  to  heal  from 
the  bottom  ;  the  essential  treatment  being  that  it  should 
be  packed  every  day,  and  not  allowed  to  bridge  over, 
so  that  a  sinus  may  possibly  form  at  the  bottom  of  the 
ulcer.  If  you  cannot  find  the  internal  opening,  you 
can  usually  detect  it  by  putting  in  a  speculum  and  in- 
jecting the  fistula  with  some  colored  fluid.  If  there  is 
an  opening  in  the  bowel,  it  will  run  through  and  show 
itself  inside  the  anus.  Moreover,  the  surgeon  who 
examines  for  fistula  in  ano,  after  seeing  the  external 
opening,  passes  his  finger  within  the  anus,  and  finds, 
almost  always,  inside  the  anus,  near  the  sphincter,  a 
papilla.     That  means  the  internal  opening. 

The  only  curative  treatment,  in  either  form,  is  to 
have  the  opening  made  free  through  the  bowel ;  divide 
the  sphincter  perfectly,  and  force  the  cut  to  heal  from 
the  bottom. 

There  is  one  other  treatment  of  piles,  the  injection 
of  carbolic  acid.  It  may  be  done  by  the  subcutaneous 
syringe.  The  parts  should  be  thoroughly  protruded 
in  sight,  a  pile  selected,  and  a  little  of  a  solution  of 
carbolic  acid  thrown  in.  About  one  minim  of  pure 
acid  may  be  thrown  in,  with  twenty  minims  of  water. 
A  portion  may  be  thrown  into  one  pile  and  a  portion 
into  another  ;  care  being  taken  to  get  into  the  piles  and 
not  into  the  cellular  tissue  around  the  pile.  If  you  get 
into  the  pile,  the  immediate  result  is  a  thrombosis, 
hardening,  shrinking,  and  frequently  cure.  I  would 
caution  you  that  a  very  small  amount  must  be  thrown 
in  ;  that  it  should  be  thrown  only  into  the  pile  ;  and  the 
injection  should  not  be  repeated  oftener  than  once  in 
ten  days,  to  two  weeks.  The  part  must  have  time  to 
recover ;  otherwise  you  are  in  danger  of  provoking 
cellulitis  and  abscess. 
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XXIX. 

HERNIA. 

By  hernia  is  meant  that  some  portion  of  the  con- 
tents of  the  abdominal  cavity,  either  the  omentum  or 
the  bowel,  escapes  through  an  opening  left  by  nature. 

There  are  two  principal  kinds  of  hernia.  One  set 
of  these  protrusions  take  place  through  the  canal  and 
abdominal  rings  which  are  left  after  the  descent  of  the 
testis,  and  are  afterwards  imperfectly  closed.  These 
were  intended  for  the  passage  of  the  cord  and  spermatic 
vessels.  The  other  class  takes  place  in  the  groin ;  is 
sometimes  called  femoral  hernia  or  crural  hernia ;  and 
takes  place  through  the  slight  opening  which  exists 
between  the  femoral  vein  and  Gimbernat's  ligament. 
This  opening  was  left,  probably,  for  two  purposes : 
one  for  the  passage  of  the  lymphatics,  and  the  other  to 
allow  of  a  certain  amount  of  distention  and  change  in 
the  contents  of  the  large  vein,  where  it  is  constricted. 
In  passing  over  the  pubes,  the  vessels  are  held  down 
firmly  by  Poupart's  ligament,  and  constricted,  on  the 
other  side,  by  the  sharp  edge  of  the  ligament  reflected 
on  the  pubes,  which  is  called  Gimbernat's  ligament. 

It  is  evident  from  consideration  of  the  skeleton  that 
the  latter  form  of  hernia  is  more  likely  to  take  place 
in  the  female  than  the  male ;  for  although  the  crural 
or  femoral  opening,  so  called,  exists  in  both  sexes,  yet 
it  is  likely  to  be  larger  in  the  female  than  the  male  on 
account  of  the  greater  width  and  spread  of  the  pelvic 
bones.  Inasmuch  as  the  pelvis  of  the  female  is  almost 
always  wider,  consequently  the  space  between  the 
anterior  spine  of  the  ilium  and  pubes  is  usually  longer. 
The  space  included  under  Poupart's  ligament  is  larger  ; 
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a  greater  amount  of  space  is  left  for  the  vessels,  and 
the  crural  ring  is  proportionately  more  open.  There 
is,  however,  in  an  absolute  point  of  view,  no  distinc- 
tion of  sex  between  these  classes  of  herniae,  because 
the  crural  kind  occurs  in  the  male  as  well  as  in  the 
female.  In  the  female,  also,  there  is  a  species  of  in- 
guinal canal,  called  the  canal  of  Nuck,  which  transmits 
the  round  ligament  of  the  uterus.  Although  it  is  not 
nearly  so  large  or  patent  as  in  the  male,  yet  it  is  a  de- 
ficiency and  a  weakness  in  the  abdominal  wall ;  and  it 
is  a  site  of  hernia. 

In  the  male,  the  testis,  in  the  foetal  state,  lying  near 
the  canal,  gradually  descends  ;  is  guided  in  its  descent 
by  a  set  of  muscular  fibres  ;  draws  after  itself  the  cord 
and  vessels ;  finally  reaches  the  scrotum ;  and  the 
peritoneal  pouch  which  was  carried  down  with  it  is 
generally  shrunk  up,  shrivelled  and  drawn  back.  The 
cord  only  remains ;  and  the  inguinal  ring  is  practically 
a  closed  opening  so  far  as  the  peritoneal  cavity  is  con- 
cerned. 

Now  this  diagram  will  show  that  in  the  descent 
of  the  testis  such  a  perfect  condition  may  be  repre- 
sented, as  here.  Here  we  have  what  is  supposed  to 
be  the  external  abdominal  ring.  Here,  the  tunica 
vaginalis  with  the  testis  inside.  Here,  the  cord.  This 
fold  is  the  peritoneum  pinched  off.  This  is  the  per- 
fectly normal  state.  Entire  failure  of  this  closure  may 
take  place ;  and  the  child  may  be  born  with  a  patent 
tunica  vaginalis  which  runs  up  directly  into  the  ab- 
dominal cavity.  Various  degrees  of  imperfection  may 
also  occur,  as  are  shown  here. 

The  variety  where  the  abdominal  cavity  and  tunica 
vaginalis  are  one  may  give  rise  to  two  conditions 
of  weakness :  one  is  a  congenital  hydrocele,  where  the 
fluid  secreted  in  the  peritoneal  cavity  has  no  obstacle 
to  prevent  it  from  gravitating  down  into  the  tunica 
vaginalis  ;  and  we  have  a  hydrocele  which  communi- 
cates with  the  general  peritoneal  cavity.  In  the  ordi- 
nary congenital  hydrocele,   the   cavity  of  the  tunica 
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vaginalis  communicates  with  the  peritoneum  only  by  a 
small  aperture,  through  which  the  fluid  trickles  slowly. 
The  other  infirmity,  which  may  arise  just  as  readily,  is 
that  a  fold  of  bowel  or  omentum,  or  both,  may  drop 
down  in  the  fluid ;  distend  this  little  opening  still 
more,  and  eventually  fill  the  tunica  vaginalis.  And  this 
bowel  or  omentum  is  not  in  any  sac  of  its  own,  but 
must  lie  in  contact  with  the  testicle.  This  is  congeni- 
tal hernia.  The  infant  is  born  in  this  condition.  The 
fluid  lies  there  most  of  the  time.  When  the  child 
cries,  the  bowel  and  omentum  are  forced  down.  It  is 
readily  replaced  in  the  abdominal  cavity  when  the 
child  lies  down.  It  returns  the  moment  the  child  is 
upright.  When  it  is  bowel  and  omentum  the  return 
is  with  a  gush.  When  it  is  fluid  only  that  comes 
down,  you  see  the  sac  slowly  filling  and  becoming  dis- 
tended. In  the  one  case,  of  congenital  hernia,  rapid 
protrusion  when  the  child  stands  up ;  in  the  other 
case,  slow  filling  of  the  sac  from  the  fluid  trickling 
down  from  above.  This  is  quite  sufficient  sometimes 
to  enable  us  to  establish  the  diagnosis  between  con- 
genital hernia  and  congenital  hydrocele.  Hydrocele 
of  the  cord  is  represented  by  these  two  imperfections 
upon  the  cord  itself.  They  have  nothing  to  do  with 
hernia.  They  annoy  the  patient  and  afford  difficult 
problems  to  diagnosticate.  A  harmless  operation  with 
aspiration  will  settle  the  diagnosis.  If  it  is  hydrocele, 
we  draw  off  the  fluid.  If  it  is  hernia,  we  do  no  posi- 
tive harm  in  puncturing ;  and  can  make  a  diagnosis. 
So  much  as  regards  inguinal  hernia,  as  to  the  peculiar 
conditions  under  which  it  occurs. 

In  the  perfect  individual  it  must  occur  as  a  tear  and 
sudden  strain.  In  the  person  of  lax  habit  it  occurs 
slowly  and  insidiously,  as  the  child  or  person  develops, 
without  any  particular  strain.  In  other  cases,  where 
there  is  an  imperfect  shrinking  of  the  sac  high  up,  it 
forms  a  double  fold  over  the  hernia,  as  it  comes  down. 

No  such  condition  governs  the  occurrence  of  femoral 
hernia,  which  is  due,  apparently,  to  this  little  open- 
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ing  remaining  patent;  it  may  occur  in  either  sex, 
but  is  more  common  in  the  female.  Inguinal  hernia 
is  far  less  dangerous  than  femoral ;  less  apt  to  be 
strangulated  suddenly  than  femoral ;  because  the  cov- 
erings and  canal  through  which  it  descends  are  disten- 
sible and  soft;  whereas  the  opening  of  the  crural 
hernia  has  bone  on  the  one  side  and  a  sharp  membrane 
on  the  other,  which  speedily  pinches,  bruises  and 
injures  the  circulation  of  the  hernia  which  has  passed 
through  it. 

A  good  deal  of  the  obscurity  in  describing  hernia 
anatomically  is  due  to  defective  nomenclature.  We 
speak  of  the  external  and  internal  abdominal  ring. 
The  external  abdominal  ring,  however,  is  the  central 
one  as  regards  the  body,  and  is  towards  the  pubes. 
The  internal  is  the  outer  one,  towards  the  ilium. 
That  sometimes  gives  rise  to  confusion.  We  mean 
external  and  internal  with  reference  to  the  plane  of 
the  abdominal  muscles.  A  still  greater  obscurity 
seems  to  be  due  to  the  name  of  the  pillars  called  the 
upper  and  lower,  or  external  and  internal,  pillars  of 
the  abdominal  ring.  Another  error  is  in  considering 
the  opening  a  ring  at  all,  for  it  is  not  a  ring,  but  a  slit 
or  fray  of  the  tendon  of  the  external  oblique  muscle, 
across  which  have  been  thrown  certain  staying  bands, 
or  fibres,  to  prevent  the  rip  from  extending  further  up. 
In  proof  of  this  is  the  fact,  that  in  old  people  a  pecu- 
liar form  of  inguinal  hernia  occurs,  in  which,  on  ac- 
count of  laxity  of  the  walls  and  weakness  of  the  fibrous 
tissue,  the  external  abdominal  ring  becomes  converted 
again  into  a  long,  triangular  split ;  and  in  these  cases, 
in  old  and  feeble  individuals,  you  will  sometimes  find  a 
hernia,  which,  on  being  reduced,  leaves  an  opening 
into  which  you  can  pass  four  fingers  side  by  side. 

Now  we  will  run  over  briefly  the  anatomy  of  in- 
guinal hernia  and  of  femoral  hernia,  because  that 
throws  a  good  deal  of  light  upon  certain  conditions.  I 
wish  to  say,  first  of  all,  that  however  important  it  may 
be    to  bear   in  mind  certain    cardinal  distinctions  of 
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anatomy,  it  is  not  important  that  the  surgeon  should 
recognize  every  layer  in  cutting  down  upon  a  strangu- 
lated hernia,  and  practically  it  is  never  done ;  but  in- 
asmuch as  the  disposition  of  the  fascia  and  vessels 
make  all  the  difference  in  the  direction  in  which  taxis 
should  be  applied,  and  in  which  the  knife  should  cut, 
it  is  important  that  we  should  have  in  our  minds  a 
pretty  distinct  idea  of  the  original  anatomical  arrange- 
ment. You  will  bear  in  mind  that  in  hernia  these 
things  become  very  much  changed  by  the  diseased 
condition.  They  become  stretched  and  altered  and 
thickened  and  somewhat  displaced ;  although  the  cardi- 
nal directions  of  different  points  from  each  other  are 
never  practically  altered,  however  much  they  may 
seem  to  be.  In  an  old  inguinal  hernia  the  inguinal 
canal  becomes  very  much  shortened.  The  two  rings 
approximate  each  other.  The  internal  ring  is  forced 
down  until  it  lies  near  the  external  ring ;  and  it  is  some- 
times hard  to  distinguish,  at  first,  between  the  form 
called  direct  and  that  which  is  called  oblique.  We 
will  first  uncover  the  canal  to  see  the  layers  that  cover 
it  over  in  the  normal  state. 

Anatomical  Description.  —  The  hernia  first  pushes 
before  itself  a  pouch  of  the  peritoneum,  then  enters  the 
transversalis  fascia  and  descends  the  canal,  where  it  is 
covered  by  the  cremaster  muscle ;  then  it  comes  down 
to  the  vicinity  of  the  external  ring  and  pushes  and 
distends  the  spermatic  fascia;  and,  having  pushed 
through  this,  it  comes  to  the  superficial  fascia,  and, 
finally,  to  the  skin.  We  have,  in  all,  six  coatings. 
That  is  oblique  inguinal  hernia.  It  follows  the  course 
of  the  testis.  Its  coverings  are  the  coverings  of  the 
inguinal  canal,  and  the  tissues  in  it ;  among  the  most 
notable  of  which  are  the  transversalis  fascia,  the 
cremaster  muscle,  and  the  fibres  of  the  spermatic  fascia, 
which  overlie  the  ring,  and  prevent  its  fraying  out. 

Now,  on  the  other  hand,  there  is  an  occasional  form 
of  hernia  which  is  called  direct,  in  which  the  rupture 
comes  down  to  the  external  abdominal  ring  without 
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having  anything  whatever  to  do  with  the  internal 
abdominal  ring.  Such  a  rupture  starts  opposite  the 
external  abdominal  ring.  It  has  to  push  the  peri- 
toneum before  itself,  the  transversalis  fascia,  then 
emerges  at  this  tendon,  which  it  splits  and  passes 
through.  This  is  the  conjoined  tendon  of  the  internal 
oblique  and  the  transversalis  muscle.  Then  it  emerges 
at  the  ring.  Then  it  has  the  spermatic  fascia,  super- 
ficial fascia  and  skin.  The  direct  inguinal  hernia  is 
distinct,  as  regards  its  coverings,  from  oblique  only  in 
the  fact,  that  instead  of  the  cremaster  muscle  it  has  the 
conjoined  tendon  as  one  of  the  obstacles  through  which 
it  emerges.  In  the  old  oblique  hernia  when  the  sac 
has  been  pulled  down  a  good  deal,  the  two  rings  be- 
come opposite  each  other,  and  it  is  difficult  to  say  at 
first  whether  we  have  to  deal  with  direct  or  oblique 
hernia.  The  position  of  the  vessels  is  different,  which 
is  the  only  important  point.  You  will  see  at  once  that 
if  a  hernia  emerges  at  the  internal  ring,  it  starts  to  the 
outer  side  of  the  epigastric  vessels ;  and  if  it  emerges 
at  the  external  ring,  it  starts  to  the  inner  side. 

There  is  a  peculiar  foetal  relic  which  seems  to 
divide  the  peritoneal  pouch  into  two  distinct  portions, 
one  of  which  lies  opposite  to  the  internal  abdominal 
ring,  and  the  other  to  the  external  ring.  It  is  repre- 
sented here  diagrammatically.  It  is  intended  to  mark 
the  course  of  the  obliterated  hypogastric  vessels. 
After  the  foetal  state  they  become  a  mere  fibrous  cord. 
They  lie  upon  the  inner  folds  of  the  peritoneum.  They 
are  shorter  and  less  distensible  than  the  peritoneum, 
and  practically  form  a  distinct  barrier  which  pouches 
the  peritoneum,  one  pouch  being  opposite  the  external 
abdominal  ring,  one  pouch  opposite  the  internal  ring. 
It  is  claimed  by  some  that,  according  as  one  or  the 
other  pouch  happens  to  be  the  weaker  and  more  dis- 
tended, the  hernia  is  direct  or  oblique.  Oblique  in- 
guinal hernia  necessarily  has  all  the  coverings  of  the 
cord.  If  it  has  to  be  pushed  back  into  the  abdominal 
cavity,  it  has  to  be  pushed  back  in  the  direction  of  the 
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inguinal  canal,  which  is  upwards  and  outwards.  In- 
guinal hernia  of  the  direct  variety  comes  straight  out 
through  the  external  abdominal  ring ;  does  not  have  all 
the  coverings  of  the  cord.  If  it  is  to  be  restored,  it 
has  to  be  pushed  directly  back,  and  not  up  through  the 
inguinal  canal. 

Direct  inguinal  hernia  must  always  be  of  the  variety 
called  rupture,  because  there  can  be  no  weakness  there 
in  the  beginning.  There  never  was  an  opening 
through  the  conjoined  tendon  at  the  external  abdom- 
inal ring,  naturally ;  and  therefore  direct  inguinal  her- 
nia occurs,  as  a  rule,  in  strong  and  muscular  subjects ; 
sometimes  in  men  who  have  been  strong  and  muscular, 
and  are  getting  older  and  becoming  fat  and  a  little 
lax ;  and  in  them,  after  the  occurrence  of  heavy  lifting 
or  something  of  that  kind,  the  intestine  is  pushed  out 
through  the  external  abdominal  ring,  forming  a  direct 
hernia,  pushing  aside  the  fibres  of  the  conjoined  ten- 
don, and  having  no  relation  to  the  inguinal  canal. 

We  cannot  expect,  in  practical  life,  when  called  sud- 
denly to  a  patient  with  hernia,  to  call  to  mind 
instantly  all  these  details.  It  is  very  desirable  that 
we  should  have  learned  them  once ;  and  that  they 
should  have  become,  so  to  speak,  so  engraved  and 
familiar,  that  they  have  left  an  impression  which  makes 
it  clear  to  our  minds,  that  there  are  certain  broad  dis- 
tinctions to  be  looked  out  for.  These  are  the  dis- 
tinctions between  direct  and  oblique  inguinal  hernia  ; 
the  relative  positions  of  the  vessels,  rather  more  than 
the  coverings  themselves. 

Now  we  come  to  a  much  more  important  distinction  ; 
and  that  is,  in  the  first  place,  how  are  we  going  to  tell ; 
and,  in  the  next  place,  what  is  the  consequence 
whether  we  tell  or  not,  between  the  hernia  which  is 
inguinal  or  crural ;  one  emerging  through  the  external 
abdominal  ring,  the  other  through  the  crural,  or  femoral 
ring.  We  should  have  in  our  mind  the  question  of 
sex :  if  female,  a  crural  hernia ;  but  not  necessarily. 
It  is  then  important  to  distinguish  between  the  two 
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varieties  for  these  reasons,  that  the  position  of  the  vessels 
and  the  direction  of  the  canal,  if  you  choose  to  call  it  a 
canal,  of  crural  hernia  is  so  different  from  the  inguinal 
variety ;  the  course  which  the  bowel  pursues  in  com- 
ing out  is  so  different  in  its  direction  from  the  inguinal 
variety,  that  any  efforts  to  replace  the  bowel  must  be 
conducted  by  taxis,  used  in  an  entirely  different  direc- 
tion ;  in  two  different  directions  from  that  used  in  the 
inguinal  variety.  Moreover,  when  it  comes  to  a  ques- 
tion of  strangulation,  if  we  have  not  accurately  dis- 
tinguished between  oblique  and  crural  hernia,  and  have 
not  that  distinction  firmly  fixed,  we  do  not  know  where 
to  cut  to  relieve  the  stricture.  The  question  is,  where 
to  cut  with  safety  with  reference  to  the  position  of  the 
vessels  ;  for  the  vessels  bear  an  entirely  different  rela- 
tion to  the  crural  opening  from  what  they  do  to  the 
inguinal. 

In  the  inguinal  variety,  in  order  to  avoid  the  vessels, 
we  cut  directly  upwards,  because  the  bowel  is  to  the 
outer  side,  or  the  inner  side,  of  the  vessels ;  and  in 
cutting  directly  upwards,  we  cut  parallel  to  the  ves- 
sels themselves.  On  the  other  hand,  in  the  crural 
opening,  the  large  vessel  lies  on  the  outer  side ;  and 
the  safe  cut  and  the  necessary  cut  is  not  to  cut  up- 
wards, but  inwards  towards  the  spine  of  the  pubis  ;  and 
to  divide  Gimbernat's  ligament,  away  from  the  femoral 
vein  ;  that  being,  in  fact,  the  ligament  which  is  con- 
stricting the  bowel,  and  producing  the  strangulation. 

That  is  the  importance  of  knowing  the  distinction 
between  the  two.  How  can  we  tell  at  once  which 
variety  we  have  to  deal  with  ?  Simply  by  observing 
and  studying  the  external  abdominal  ring.  Every 
form  of  inguinal  hernia  has  got  to  emerge,  sooner  or 
later,  through  the  external  abdominal  ring.  No  form 
of  crural  hernia  has  anything  whatever  to  do  with  the 
external  abdominal  ring.  Both  in  the  male  and 
female  the  external  abdominal  ring  should  be  readily 
found  by  finding  the  spine  of  the  pubis,  and  above,  and 
to  the  outer  side  of  that,  is  the  external  abdominal 
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ring.  In  the  male  you  can  easily  diagnosticate  it  by 
pushing  a  fold  of  the  scrotum  up  into  the  ring  on  the 
finger,  and  finding  whether  it  is  empty,  or  filled  by 
some  foreign  substance.  In  the  female  we  can  invag- 
inate  to  a  certain  degree,  the  labium;  and  almost 
always  make  out  whether  the  external  abdominal  ring 
is  empty  or  not.  If  empty,  it  is  not  inguinal  hernia. 
If  full,  it  cannot  be  a  crural  hernia,  unless  the  patient 
should  have  two  forms  at  the  same  time ;  but  that 
would  be  so  improbable  that  we  need  not  consider  it. 
Abdominal  ring  and  the  spine  of  the  pubes  the  first  guide. 
Abdominal  ring  to  be  found  aud  explored  with  the 
finger.  If  occupied  by  foreign  substance,  some  form 
of  inguinal  hernia.  If  empty,  necessarily  crural  her- 
nia. 

We  will  briefly  outline  the  coverings  of  crural  hernia. 

Anatomical  Demonstration.  —  The  course  of  crural 
hernia,  in  coming  out,  is  downwards  on  the  sheath  of 
the  vessels,  then  forwards  and  inwards,  then  upwards ; 
and  if  it  continues  long  enough,  as  it  cannot  descend 
the  thigh,  it  slowly  begins  to  curl  up  towards  the  ab- 
domen, so  that  the  fundus  may  lie  up  toward  the 
abdominal  walls,  and  appear  to  cover  entirely  the 
abdominal  rings,  and  to  be  largely  above  Poupart's 
ligament. 

The  coverings  are  :  skin,  superficial  fascia  and  crib- 
riform fascia,  fascia  propria,  peritoneum.  The  course 
is  first  through  the  peritoneum ;  then  distending  the 
sheath  of  the  vessels  downwards,  forwards,  upwards. 
Taxis  then  has  got  to  be  made  downwards,  backwards, 
upwards  towards  the  centre  of  the  body ;  whereas  in 
iriguinal  hernia  it  has  got  to  be  made  directly  back- 
wards ;  or  upwards  and  outwards.  In  femoral  hernia 
it  has  got  to  be  pushed  down,  back  and  up  in  order  to 
get  it  within  the  abdominal  cavity. 

The  important  points  with  reference  to  these  dis- 
tinctions are  in  the  one  case  with  regard  to  taxis,  and 
in  the  other  case  in  regard  to  diagnosis,  to  indicate  the 
way  we  have  to  operate  between   the  inguinal  hernia 
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and  crural.  The  distinction  between  direct  inguinal 
and  oblique  inguinal  is  not  of  nearly  so  much  con- 
sequence as  the  distinction  between  any  form  of  in- 
guinal hernia  and  the  crural  variety  ;  and  the  distinc- 
tion can  be  made  by  finding  the  spine  of  the  pubes, 
the  external  abdominal  ring,  and  finding  out  whether 
this  is  occupied  by  some  foreign  substance,  or  is  empty. 
If  it  is  full,  it  is  a  form  of  inguinal  hernia.  If  it  is 
empty,  it  is  a  crural  hernia;  and  although  crural 
hernia  is  much  more  frequent  in  the  female,  still  it 
may  exist  in  the  male,  and  not  very  uncommonly 
does. 

Now  you  can  see  from  the  direction  of  this  ;  from 
the  small  size  of  the  opening ;  from  the  inelasticity  of 
the  boundaries,  how  soon  violent  symptoms  must  be 
produced  by  a  knuckle  of  intestine  which  gets  pushed 
through,  wedged  in  between  the  wall  of  the  vessels, 
pressing  against  the  sharp  edge  of  Gimbernat's  liga- 
ment above  and  the  bone  below.  Such  a  hernia  does 
not  become  very  large,  as  a  rule. 

As  crural  hernia  is  down  in  the  fold  of  the  groin, 
and  inasmuch  as  the  fold  of  the  groin  is  not  usually 
observed  and  is  frequently  occupied  by  other  sub- 
stances, as  enlarged  lymphatic  glands  ;  as  it  is  of  slow 
formation  ;  comes  out  a  little,  retreats,  comes  out  a 
little,  retreats,  it  is  frequently  unnoticed.  Whereas 
the  inguinal  hernia  is  directly  out  in  the  air,  so  to 
speak,  from  the  first  time  it  is  formed ;  distends  the 
abdominal  wall ;  gives  rise  to  a  sense  of  weakness  in 
walking  and  coughing ;  soon  creeps  down  until  it 
approaches  the  external  abdominal  ring ;  and  once  in 
the  scrotum  it  alters  the  shape  of  the  scrotum,  and  can 
hardly  fail  to  attract  attention.  In  addition  to  this, 
crural  hernia  being  more  frequent  in  the  female,  the 
female  is  more  reluctant  to  speak,  and  to  have  the 
trouble,  in  that  region,  investigated.  She  is  more  apt 
to  consider  that  anything  that  is  the  matter  there  may 
be  a  very  little  thing ;  should  be  borne,  if  it  is  not  very 
painful,  for  a  little  while ;  hesitates  before  having  any 
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exposure  or  examination ;  thinks  perhaps  it  will  go 
away,  as  perhaps  an  enlarged  gland  has  gone  away  be- 
fore. In  that  way,  the  stages  of  crural  hernia  are 
overlooked ;  either  unnoticed,  or  not  explored,  until 
finally  some  serious  change  takes  place ;  and  that 
change  always  takes  place  in  the  shape  of  a  sudden 
strangulation.  Once  that  has  occurred,  then  the  symp- 
toms of  a  crural  hernia  are  more  rapid  and  intense  and 
more  positive  than  those  of  the  inguinal  variety. 
There  is  never  any  possibility  of  a  large  distention  of 
the  opening.  Such  a  thing  as  an  enormous  crural 
hernia  is  practically  unknown  ;  whereas  in  the  abdomi- 
nal region,  the  external  ring  may  be  slit  up  and  frayed 
for  a  long  distance,  and  large  herniae  may  escape, 
and  three  or  four  fingers  may  pass  into  the  opening. 
Such  a  hernia  can  hardly  become  strangulated  by  the 
opening  itself.  It  may  become  strangulated  in  the 
scrotum  by  twists,  or  by  adhesions.  Such,  however, 
is  not  the  fact  with  the  crural  hernia.  This  is  very 
readily  strangulated ;  speedily  gives  rise  to  acute 
symptoms  ;  and  is  more  frequently  fatal  than  the  other 
variety. 
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XXX. 

HERNIA. 

The  ordinary  forms  of  hernia  are  the  oblique  in- 
guinal, direct  inguinal,  and  the  crural  or  femoral.  A 
not  uncommon  form  is  the  umbilical.  This  occurs  in 
infancy  from  non-closure  of  the  orifice  through  which 
the  umbilical  cord  emerges.  It  occurs  later  in  life, 
preferably  in  females,  through  the  laxness  and  separa- 
tion of  the  recti  muscles  during  pregnancy.  What  is 
called  umbilical  hernia  does  not  by  any  means  always 
come  through  the  umbilicus.  In  dissecting  in  the  sheath 
of  the  rectus  we  see  numerous  orifices  for  the  passage 
of  vessels  and  nerves ;  and  through  some  of  these  a 
small  hernia  occasionally  takes  place,  which  resembles 
umbilical  hernia ;  which  is  smaller,  and  above,  below 
or  to  the  side  of  the  navel. 

The  ventral  hernia  is  the  result  of  an  injury,  and 
usually  of  a  cut  or  stab,  sometimes  of  a  surgical  opera- 
tion. Nowadays,  when  the  abdomen  is  opened  so 
frequently,  ventral  herniae  are  quite  common  as  the 
consequences  of  laparotomies,  whether  for  the  removal 
of  tumors,  or  for  the  seeking  of  abscesses.  These  are 
the  principal  forms  of  hernia.  There  are  some  other 
forms  which  are  very  rare.  There  is,  for  instance, 
hernia  into  the  vagina,  into  the  obturator  foramen, 
etc. ;  but  they  are  not  frequent  enough  to  demand 
much  attention. 

The  condition  in  which  the  herniae  are  themselves 
is  an  important  point.  When  one  of  the  natural 
orifices,  like  the  inguinal  canal  and  external  abdominal 
ring,  has  been  dilated  by  the  passage  of  a  hernia,  and 
the  patient  has  had  the  complaint  for  some  time,  the 
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rupture  comes  down  while  he  is  standing  upright  and 
frequently  returns  of  itself  when  he  goes  to  bed.  He, 
also,  can  frequently  replace  it  himself  much  better 
than  the  surgeon  can  do.  This  form  of  hernia  is 
called  reducible.  In  the  older  class  of  patients,  and 
in  patients  who  have  injudiciously  worn  a  truss  when  the 
hernia  was  partly  down,  although  they  thought  it  was 
back,  there  are  sometimes  adhesions  to  the  omentum, 
or  bowel.  They  are  connected  through  the  sac  to  the 
scrotum,  to  the  tunica  vaginalis,  or  to  some  part  out- 
side of  the  abdominal  cavity.  The  result  is  that  such 
a  hernia  becomes  irreducible,  or  incapable  of  being 
returned  into  the  abdominal  cavity.  Almost  always 
a  certain  portion  of  it  can  be  readily  pressed  back,  but 
not  the  whole.  The  patient  frequently  wears  his  truss 
over  a  little  bunch  of  omentum,  thinking  the  whole 
hernia  has  been  reduced.  These  irreducible  herniae 
are  also  very  common  in  the  crural  canal,  where  ad- 
hesions readily  take  place,  and  where  a  little  bit  of 
omentum  frequently  will  stay  down  unnoticed,  being 
mistaken  for  an  inguinal  gland. 

The  herniae  that  are  easily  reducible,  and  even  of 
large  size,  occasionally  get  impacted,  as  it  were,  in  the 
sac  outside  the  abdomen;  and  although  capable  still 
of  reduction,  they  become,  what  is  called  in  technical 
language,  incarcerated  herniaB.  They  are  distended 
with  gas,  or  perhaps  twisted  about  under  folds  of 
omentum.  Gas  distends  the  bowel,  and  a  portion  of 
omentum  falling,  perhaps,  blocks  the  opening.  The 
gas  is  held  in  the  sac ;  and  while  it  is  there  the  hernia 
cannot  collapse  sufficiently  to  go  back.  Such  a  hernia 
is  caught  down  ;  not  necessarily  irreducible  ;  but  for  the 
time  being  in  a  condition  that  it  cannot  be  put  back. 
It  becomes  painful  to  the  patient.  If  not  put  back,  it 
becomes  inflamed;  and  then,  of  course,  speedily  the 
reducible  hernia  becomes  irreducible  from  the  rapid 
formation  of  fibrous  and  serous  adhesions,  even  if 
nothing  worse  takes  place.  This  is  the  consequence 
of  letting  an  incarcerated  hernia  alone,  and  not  trying 
to  reduce  it. 
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Finally,  we  have  the  condition  of  hernia  called 
strangulated  ;  that  is  to  say,  it  is  so  far  affected  in  some 
portion  of  its  circulation,  that  peristalsis  is  stopped  in 
the  alimentary  canal,  and  graver  symptoms  arise.  It 
is  not  necessary  that  the  entire  calibre  of  the  intestine 
should  be  pinched  in  order  to  give  rise  to  the  symp- 
toms of  strangulation ;  for  a  portion  of  the  edge  may 
be  caught  under  Gimbernat's  ligament,  in  such  a  way 
as  to  arrest  peristaltic  action,  and  then  the  symptoms 
of  strangulation  come  on.  Of  course,  symptoms  of 
strangulation  come  on  much  more  slowly  in  the  strangu- 
lated omentum  than  in  the  strangulated  bowel.  Some 
hernise  may  be  wholly  made  up  of  omentum ;  and  the 
patient  may  have  very  little  trouble  with  that  for  a 
long  while.  Finally,  they  get  caught  down  and 
strangulated ;  but  the  symptoms  in  that  case  are  de- 
ceptive, and  go  on  slowly.  At  last,  when  the  bowel 
is  involved,  either  by  being  pinched,  itself  through  the 
whole  or  a  portion  of  its  calibre ;  or  folded  in  and 
turned  over  and  compressed  by  omentum,  at  the  ring, 
in  such  a  way  as  to  have  its  peristaltic  action  inter- 
fered with,  then  the  symptoms  become  very  marked. 

A  hernia  is  diagnosticated  principally  by  the  fact 
that  it  comes  down  when  the  patient  stands  up,  and 
gives  an  impulse  on  coughing.  Its  location,  of  course, 
must  be,  in  the  ordinary  forms,  opposite  one  of  the 
natural  apertures ;  and  it  is  usually  rounded  and  soft 
in  feel ;  elastic  to  the  touch ;  and  gives  a  very  decided 
thrill  and  impulse  when  the  patient  is  told  to  make  re- 
peated efforts  in  coughing  ;  this  latter  is  quite  unmis- 
takable. A  psoas  abscess,  which  comes  down  outside 
the  crural  ring,  under  the  crural  arch,  also  gives  a  thrill, 
which  may  be  mistaken  for  a  hernia.  The  impulse  of 
a  cough,  and  the  spasmodic  action  of  the  diaphragm  in 
making  a  cough,  is  transmitted  to  the  sac  of  fluid  in- 
side the  abdominal  cavity,  and  a  wave  carried  down 
through  the  psoas  abscess,  which  is  felt  in  the  groiu, 
precisely  as  a  wave  is  felt  in  ascites.  This,  if  fre- 
quently repeated  by  coughing,  may  be  mistaken  for 
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hernia.  Ordinarily,  however,  other  symptoms  point 
to  the  occurrence  of  psoas  abscess  ;  such  as  long  dura- 
tion of  the  affection ;  some  deformity  of  the  spine ; 
retraction  of  the  leg  and  fascia  in  order  to  favor  the 
parts;  the  lower  position  of  the  sac;  for  there  is 
nothing  to  prevent  the  abscess  from  gravitating  down 
the  thigh,  while  there  is  in  a  case  of  hernia.  The 
psoas  abscess  is  of  different  and  elongated  shape ;  lies 
lower  down;  gives  a  peculiar  thrill,  more  like  the 
wave  of  ascites. 

When  a  hernia  is  reducible  and  we  push  it  back  into 
the  abdominal  cavity,  if  there  is  bowel,  we  are  usually 
conscious  of  the  passage  of  air  through  the  bowel  as  it 
goes  back.  This  gives  rise  to  a  distinct  noise,  like  air 
and  water  coming  out  of  the  neck  of  a  bottle ;  and 
communicates  a  sensation  to  the  fingers  while  they  are 
holding  the  hernia.  The  hernia  then  slips  back.  The 
fact  that  air  has  got  to  go  back  in  order  to  collapse 
the  bowel,  guides  us  somewhat  in  the  mode  in  which 
taxis  should  be  used  in  trying  to  reduce  the  hernia. 
It  is  poor  practice  to  seize  the  hernia  and  try  to  reduce 
it  en  masse.  It  should  be  drawn  out  a  little,  and 
alternately  compressed  and  relaxed  somewhat  like  the 
action  of  milking,  so  that  air  may  be  pumped  out  by 
the  action  of  the  fingers  into  the  abdominal  cavity.  In 
that  way,  frequently,  success  attends  us ;  while  a 
stronger  pressure  impacts  the  hernia  more. 

In  making  the  efforts  of  taxis  the  position  of  the 
patient  is  of  great  importance,  It  is  best  that  the 
shoulders  should  be  lying  a  little  lower  than  the  pelvis  ; 
especially  that  the  limb  should  be  partially  raised  and 
adducted,  in  order  to  relax  all  the  fascias ;  and  the 
taxis  must  be  made  in  an  intelligent  direction  ;  in  in- 
guinal hernia  upwards  and  outwards  ;  in  crural,  down- 
wards, backwards,  upwards. 

How  long  taxis  should  be  persevered  with  depends 
upon  how  long  the  hernia  has  been  down,  and  how 
much  pain  there  is.  If  the  patient  can  say  confidently 
that  he  has  had  other  attacks,  and  if  you  can  feel  that 
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there  is  a  large  neck  to  the  sac,  the  parts  probably 
thickened  and  toughened,  they  will  stand  more  press- 
ure than  the  recent  small  rupture,  that  has  been  down 
only  once  or  twice.  Taxis  sometimes  does  incalculable 
harm ;  and  we  occasionally  operate  for  a  strangulation, 
where  we  find  evidences  of  bruises  of  the  bowel ;  dis- 
tinct ecchymoses  in  spots  dotted  on  the  bowel,  where 
the  taxis  has  caused  extravasation  in  consequence  of 
pressure.  Nature  fends  off  a  good  deal  of  this  vio- 
lence by  the  pouring  out  of  serum.  No  hernia  can  be 
down  long  before  serum  begins  to  be  secreted  to  lubri- 
cate the  bowel ;  to  soften  the  parts,  and  prevent  that 
mischief  we  are  doing  by  violent  taxis.  If  effusion 
has  already  taken  place,  you  can  see  how,  in  the  exer- 
cise of  taxis  on  the  bowel  through  a  water-bed,  or 
cushion,  it  is  protected  a  good  deal  from  the  effects 
of  violence.  It  is  almost  universally  the  case,  that  in 
operating  for  strangulated  hernia  which  has  been  down 
some  time,  in  opening  the  sac  there  is  a  gush  of  serum 
before  you  come  down  to  the  bowel  itself.  The  appli- 
cation of  cold,  or  heat  either,  to  the  sac  will  sometimes 
help  return  the  bowel.  Kneading  the  abdomen  some- 
times is  very  useful  in  aiding  the  taxis  to  get  the  bowel 
back.  Total  rest,  soothing  fomentations,  and  a  dose 
of  opium  internally,  sometimes  are  followed  by  spon- 
taneous reduction.  If  the  symptoms  are  at  all  grave, 
it  is  not  very  wise  to  give  opium,  because  it  masks  the 
advance  of  the  symptoms  of  real  strangulation ;  and  the 
subsidence  of  the  pain,  the  ease  of  the  patient  from 
the  effects  of  the  opium,  sometimes  lead  the  physician 
to  think  that  the  strangulation  is  not  going  on  very 
acutely.  We  shall  see  that  other  signs  are  present, 
which  should  guide  us  a  great  deal.  Given,  for  in- 
stance, a  moderate-sized  hernia,  which  has  got  a  pretty 
large  neck,  with  not  very  acute  symptoms ;  where  we 
are,  perhaps,  not  quite  sure  whether  it  may  not  be 
wholly  omentum  instead  of  bowel ;  where  moderate 
taxis  has  failed ;  sometimes  the  application  of  hot  or 
cold  compresses  upon  the  part,  with  position  and  rest, 
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and  the  giving  of  some  opium,  and  letting  the  patient 
rest  over  night,  are  followed  by  spontaneous  relief. 
We  must  be  guided  by  the  gravity  of  the  symptoms, 
whether  it  is  wise  to  wait  at  all.  In  the  incarcerated 
hernia  which  is  becoming  inflamed,  it  is  very  important 
that  these  attempts  to  subdue  inflammation  should  be 
made  at  once.  Applications  should  be  used  freely. 
The  patient  should  be  kept  perfectly  still ;  perhaps  a 
little  opium  given ;  and  gentle  taxis  used  carefully  to 
try  to  restore  the  bowel  to  its  place ;  but  if  the  incar- 
ceration remains  and  signs  of  inflammation  come  on, 
then  I  think  we  should  operate,  because  adhesions  are 
sure  to  form.  If  the  patient  escapes  the  dangers  of  an 
erysipelatous  form  of  oedema  of  the  scrotum,  which  is 
very  apt  to  come  on ;  at  any  rate,  although  he  may 
save  his  life  with  a  hernia  still  remaining,  he  will  have 
adhesions  form,  and  be  condemned  to  the  misery  of 
having  ever  after  an  irreducible  hernia,  which  sooner 
or  later,  probably,  will  have  to  be  operated  on  for  his 
safety. 

In  strangulated  hernia  the  constitutional  signs  are 
very  marked.  The  patient  feels  the  hernia  come  down 
usually  while  making  some  unusual  effort.  Either  he 
has  left  off  his  truss ;  or  his  truss  was  insecurely  fast- 
ened ;  or  he  was  taking  some  high  step ;  or  occasion- 
ally the  hernia  is  forced  down  while  the  patient 
happens  to  be  straining  at  stool.  He  is  conscious  of  a 
pain,  a  sense  of  tearing  of  the  part.  It  becomes  very 
painful ;  but  the  pain  does  not  remain  in  that  place 
long.  It  is  speedily  transferred  to  the  rest  of  the  ab- 
dominal cavity ;  and  the  characteristic  pains  are  pre- 
cisely like  those  of  colic ;  circulate  about  the  navel ; 
manifestly  confined  largely  to  the  small  intestine, 
which  is  going  through  violent  efforts  of  peristalsis, 
with  retroactive  motion  of  the  gas  and  fluids,  and  with 
violent  colic.  The  abdomen  distends  a  little.  The 
colic  continues,  and  pretty  soon  nausea  supervenes. 
The  patient  does  not  have  much  fever ;  the  tempera- 
ture is  not  usually  high.     He  is  in  a  state,  rather,  of 
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depression,  sweating,  nausea ;  and  while  very  severe 
symptoms  do  not  continue  about  the  sac  of  the  hernia 
itself,  the  abdominal  symptoms  increase.  Next  to 
these  comes  on  real  vomiting ;  at  first  of  the  contents 
of  the  stomach ;  and  subsequently  to  that  a  dry  retch- 
ing and  straining,  which  forces  the  bile  of  the  gall- 
ducts  from  the  duodenum  back  to  the  stomach ;  and 
the  next  attack  of  vomiting  is  perhaps  wholly  of  bile. 
Following  this,  if  the  case  goes  on  unrelieved,  there 
begins  what  is  called  stercoraceous  vomiting.  This 
consists  of  the  partially-altered  digestive  fluids  of  the 
small  intestine.  The  odor  is  very  offensive  ;  but  it  is 
not  strictly  faecal  in  odor ;  it  has  that  sickening,  intes- 
tinal smell  with  which  we  are  familiar  in  the  freshly 
opened  body  at  an  autopsy.  The  fluids  are  thick  and 
gruel-like  ;  extremely  offensive.  If  these  symptoms 
still  go  on,  changes  begin  to  take  place  about  the 
hernia.  The  sac  swells.  OEdema  takes  place.  In 
the  extreme  case  reddening  takes  place ;  and  while 
this  is  going  on  the  constitutional  symptoms  become 
very  marked  indeed.  The  countenance  has  a  peculiar 
pinched  and  collapsed  look.  The  capillary  circulation 
is  very  early  affected,  and  very  noticeable.  It  will  be 
observed,  if  you  draw  the  finger  sharply  across  the 
abdomen,  that  a  deep  white  liue  is  produced,  and  the 
circulation  comes  back  slowly  over  it.  If  you  look  at 
the  hands,  they  have  a  slight  lividity  about  the  nails ; 
are  cold,  shrunken,  covered  with  clammy  sweat.  The 
intelligence  of  the  patient  is  perfectly  retained ;  never 
is  disturbed  at  all,  just  as  in  death  from  general  peri- 
tonitis. The  collapsed  expression,  the  low  tempera- 
ture, the  flickering  pulse,  sweats  and  bluish  nails,  and 
general  stasis  of  the  blood  in  the  capillaries  all  over 
the  abdomen  and  body,  mark  the  stage  that  is  going 
on.  Such  a  condition  as  this,  even  if  masked  by 
opium,  as  it  sometimes  is  where  it  is  injudiciously 
given,  still  manifests  these  peculiar  features  of  rapid 
and  flickering  pulse,  and  general  symptoms  of  collapse. 
When  such  symptoms  are  present,  after  a  while,  al- 
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though  no  opium  is  taken  at  all,  pain  absolutely 
ceases.  Regurgitant  vomiting  frequently  goes  on 
without  effort  on  the  part  of  the  patient.  All  pain 
ceases  because  mortification  of  the  bowel  has  taken 
place,  and  the  sensation  is  gone.  This  ushers  in 
the  latter  stage,  in  which  the  patient  usually  sinks 
from  collapse ;  or,  if  it  happens  to  be  a  person  of  great 
vitality,  and  the  circumstances  favor,  he  may  survive 
even  this  without  operative  interference.  In  that 
case,  the  sac  finally  forms  an  abscess  and  bursts. 
Then  it  is  found  that  the  intestine  has  already  burst  in 
the  sac,  and  with  the  pus  come  out  the  contents  of  the 
alimentary  canal ;  and  a  faecal  fistula  is  established. 
When  this  is  established,  the  patients  recover,  in  a 
large  majority  of  cases,  with  the  bowel  adherent  at 
the  ring,  and  an  artificial  anus  formed  at  the  site  of 
the  hernia.  In  a  moderate  proportion  of  cases  of 
strangulated  hernia,  where  the  patients  are  unable  to 
obtain  any  surgical  relief,  that  is  the  final  stage  gone 
through  with ;  and  the  patient  survives  with  an  artifi- 
cial anus,  where  the  hernia  has  ruptured  into  the  sac 
and  then  formed  an  abscess.  Usually,  however,  after 
the  stages  of  collapse  have  come  on,  the  patient  rapidly 
sinks  and  dies  with  the  ordinary  symptoms  of  perito- 
nitis and  mortification,  just  as  he  does  from  other 
forms  of  strangulation  or  obstruction,  higher  up  in  the 
alimentary  canal.  We  should  then  regard  as  ex- 
tremely dangerous  any  case  in  which  a  patient  tells  us 
he  has  worn  a  truss  some  time ;  that  his  hernia  goes 
back  easily,  but  this  time  he  cannot  get  it  back ; 
begins  to  have  pain  about  the  navel ;  a  little  nausea ; 
little  symptoms  of  distress ;  and  we  find  the  hernia 
down,  and  symptoms  rapidly  deepening.  In  such  a 
case  as  this  it  is  better  to  insist  upon  an  operation  than 
to  leave  the  patient  alone ;  premising  always  with  the 
statement,  that  taxis  shall  be  tried  first,  and,  then,  if 
that  fails,  an  operation  shall  be  done  at  once.  One  of 
the  most  useful  modes  of  employing  taxis  is  by  giving 
ether.     Ether  throws  the  patient  into  a  profound  state 
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of  relaxation ;  and  in  that  state,  occasionally,  the 
bowel  collapses,  and  the  hernia  is  put  back  without 
difficulty.  The  patient  then  should  be  etherized ; 
taxis  used  moderately ;  and  it  should  be  understood, 
before  he  takes  the  ether,  that  the  hernia  is  going  to 
be  put  back  into  the  abdominal  cavity,  in  some  way, 
before  he  wakes  up ;  and  if  taxis  fails,  he  may  expect 
to  have  an  operation  done  while  he  is  still  under  the 
ether.  I  do  not  know  what  it  is,  but  I  suppose  it  is 
the  intense  distress  produced  by  strangulated  hernia, 
and  the  feeling,  probably,  on  the  part  of  the  patient, 
of  great  prostration  and  sickness  which  ensues,  which 
reduces  him  to  that  mental  condition  that,  as  a  rule, 
he  rarely  declines  an  operation  for  hernia.  He  assents 
almost  always.  The  man  with  a  leg  crushed  will  fre- 
quently refuse  operation  for  a  long  while ;  but  the 
patient  with  a  strangulated  hernia  rarely  declines  any 
interference  you  choose  to  give.  The  whole  facts 
should  be  stated  to  him,  of  course.  You  must  say, 
that  if  a  mistake  has  been  made  in  the  diagnosis,  if 
something  else  has  been  mistaken  for  hernia,  an  inci- 
sion is  the  safest  plan.  We  do  no  harm  by  the  in- 
cision ;  and  we  settle  our  doubts.  It  would  seem  to 
be  a  proper  rule,  that  in  a  case  of  suspected  strangu- 
lated hernia,  when  in  douht,  we  should  operate ;  be- 
cause an  incision  will  establish  the  diagnosis,  and  no 
harm  will  be  done.  On  the  other  hand,  many  cases 
have  been  overlooked ;  suspected  to  be  glands  or 
buboes,  or  inflammations  of  various  kinds ;  and  after 
the  person's  death  a  concealed  knuckle  of  intestine 
has  been  found  in  the  inflammatory  swelling,  which 
might  have  been  relieved  if  the  diagnosis  had  been 
properly  made. 

As  to  the  mortality  of  the  operation  for  strangu- 
lated hernia,  it  depends  almost  entirely  upon  the 
period  of  strangulation ;  and  the  mortality  increases 
directly  with  the  length  of  the  strangulation.  In  ordi- 
nary cases,  from  25  per  cent,  to  about  33  per  cent,  die 
after    the  operation  for   strangulated  hernia.     Three- 
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fourths,  or  two-thirds  get  well  at  any  rate.  Of  those 
who  die,  it  will  be  found,  almost  always,  that  the 
strangulation  has  been  so  long  that  the  bowel  has  been 
reduced  to  a  bad  state.  The  operation,  if  done  early 
and  the  bowel  not  seriously  affected,  is  almost  always 
successful.  I  tabulated  the  cases  I  have  done  at  the 
hospital ;  and  they  are  quite  instructive  in  that  way. 
Of  34  cases,  21  recovered  and  13  died,  or  a  mortality 
of  more  than  one-third.  The  fatal  cases  had  been 
strangulated  as  follows :  12  hours,  20,  21,'  24,  27,  48, 
96,  144,  240  —  several  days,  a  few  days,  10  days. 
The  length  of  time  the  strangulation  has  existed  is  the 
great  point.  One  of  the  most  favorable  cases  I  ever 
had  I  did  this  winter.  I  was  called  in  the  night,  and 
found  a  very  reasonable  person  indeed,  with  symptoms 
of  hernia,  which  came  on  after  going  to  stool  in  the 
evening,  at  nine  o'clock.  I  saw  her  at  two  o'clock  in 
the  morning,  with  marked  symptoms  of  strangulation 
coming  on.  At  about  five  o'clock,  that  is,  after  the 
hernia  had  been  down  eight  hours,  the  operation  was 
all  done ;  the  intestine  replaced,  and  everything  over. 
No  patient  ever  made  in  my  hands  so  quick,  or  unin- 
terrupted a  recovery.  Absolutely  no  symptoms  fol- 
lowed the  operation.  I  mention  that  as  the  type  of  a 
class.  If  this  patient  had  hesitated,  or  the  physician 
had  hesitated,  and  waited  five  or  six  hours  more  for 
daylight  and  convenience,  there  is  a  fair  chance  that 
the  scale  would  have  been  turned  against  her.  Imme- 
diate operation,  or  immediate  treatment  of  a  strangu- 
lated hernia,  is  almost  as  imperative  as  the  immediate 
treatment  of  a  haemorrhage  ;  and  if  you  can  act  speedily 
and  be  allowed  to  do  so,  almost  all  the  cases  will  get 
well. 

We  said,  in  speaking  of  the  anatomical  arrangement 
of  these  layers,  that  we  did  not  expect  to  find  them  all 
in  dissecting  for  hernia.  We  do  not.  In  the  femoral 
hernia  the  coverings  are  apparently  very  much  thinner 
than  in  the  inguinal  variety.  You  will  be  surprised, 
in    the  person  not  very  stout,  if  you  operate  in  the 
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groin,  how  very  thin  the  coating  is  before  you  come 
down  to  the  bowel.  In  the  inguinal  region,  although 
the  layers  are  anatomically  no  more  in  number,  they 
appear  to  be  thicker. 

A  good,  long  incision  is  desirable  to  drain  the  wound 
well.  The  skin  and  cellular  tissue  and  superficial 
fascia  should  be  rapidly  cut  through.  Then  pick  your 
way  down  until  you  approach  something  of  which  you 
are  in  doubt.  It  looks  dark  and  thin.  One  who  is 
not  accustomed  to  operating  almost  always  feels  afraid 
he  has  reached  the  bowel  already.  Usually,  however, 
by  careful  watching  with  a  strong  light,  you  can  make 
out  a  layer  underneath,  and  can  slide  the  layer  under 
the  finger  over  some  layer  beneath.  If  that  is  the 
case,  it  must  be  the  peritoneum.  You  make  a  little 
prick,  and  there  spurts  out  a  jet  of  serum.  Some- 
times it  is  clear  and  sometimes  bloody.  Put  in  the 
director,  and  slit  up  the  sac,  and  then  you  may  find 
omentum  or  bowel  immediately,  or  bowel  beneath 
omentum.  Omentum  is  unmistakable  from  the  amount 
of  fat ;  and  the  bowel  is  unmistakable  from  the  thick- 
ness and  firmness  of  its  coats,  and  its  shape.  After 
you  get  down  to  the  bowel  you  wonder  how  you  could 
have  thought  the  other  could  have  been  the  bowel, 
they  look  so  different.  The  strangulation  having  been 
uncovered  and  the  sac  thoroughly  opened,  the  fore- 
finger, thoroughly  clean,  of  course,  and  in  some  cases 
thoroughly  lubricated  with  carbolic  acid  and  olive  oil, 
is  to  be  inserted.  You  then  push  around,  about  the 
bowel,  and  try  to  find  the  point  of  constriction.  This 
often  is  a  sharp,  tense  band  lying  across  the  top.  The 
finger-nail  only  is  inserted  beneath  that ;  and  the 
hernia  knife,  guided  on  the  nail,  divides  the  stricture. 
This  is  the  sole  case  in  surgery  where  it  is  desirable  to 
have  a  dull  knife,  with  which  to  divide  the  stricture. 
It  yields  very  readily  to  a  sawing  motion  with  a  dull 
knife.  Make  this  little  motion,  following  up  with  the 
finger,  and  presently  you  can  push  the  finger  through, 
and    then    withdraw    the  knife,  and    dilate    with   the 
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finger.  Then  you  are  conscious  that  you  are  in  the 
abdominal  cavity.  Then  take  hold  of  the  bowel  and 
try  to  reduce  it,  and  it  does  not  go  back.  The  reason 
is,  you  have  not  found  out  which  fold  came  down 
first,  and  which  last.  That  which  came  last  must  be  re- 
placed first ;  and  it  is  only  by  experiment  that  you  can 
find  the  way  it  will  go  back.  As  a  rule,  the  upder 
portion  came  down  last.  Even  if  you  can  put  it  back 
at  once,  it  is  not  wise  to  put  it  back  without  further 
investigation.  Having  dilated  the  hole  largely,  take 
hold  of  the  coil  of  intestine  and  draw  it  out,  and  see 
the  distinction  between  healthy  bowel  and  the  piece 
that  has  been  pinched ;  and  the  exact  line  of  constric- 
tion across  the  bowel.  The  object  is  to  see  whether 
the  bowel  is  healthy  above,  and  to  judge  whether  it  is 
going  to  restore  itself  in  circulation.  Now  comes  the 
important  point  to  decide,  whether  the  intestine  is  so 
far  injured  that  it  cannot  recover  if  replaced ;  whether 
it  is  going  to  slough.  Anything  short  of  absolute 
blackness,  as  a  rule,  can  be  put  back ;  but  a  more  im- 
portant guide,  I  think,  is  the  presence  or  absence  of 
that  glossy,  shining  surface  of  the  bowel,  which  marks 
a  state  of  reasonable  health.  The  bowel  which  is 
going  to  slough  has  lost  its  bright  look ;  is  doughy ;  it 
feels  softened  a  little  upon  the  surface ;  and  this, 
always,  is  a  very  bad  sign.  You  may  feel  a  good  deal 
annoyed  by  finding  that,  although  most  of  the  bowel 
looks  pretty  well,  there  are  a  few  little  black  dots. 
These  are  not  usually  followed  by  perforation.  They 
generally  recover,  and  the  bowel  may  be  put  back. 
The  object  of  keeping  the  bowel  out  in  sight  is  this, 
also,  that  after  letting  it  stay  a  little  while,  you  "find 
its  color  improving.  If  it  was  originally  of  a  chocolate- 
brown,  it  gradually  begins  to  recover  color ;  the  circu- 
lation gains,  and  the  shades  of  darkness  on  it  begin  to 
pass  off ;  and  you  may  be  quite  satisfied  that  it  will 
recover  entirely,  if  replaced,  free  and  easy,  in  the  warm 
abdominal  cavity,  where  it  can  restore  its  circulation 
as  it  pleases. 
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Occasionally,  we  find  that  we  have  got  down  to  a 
hernia  where  there  are  a  good  many  adhesions.  All 
tbese  must  be  divided  ;  vessels  tied  ;  pieces  of  omentum 
trimmed  off  and  tied  securely  with  silk  ;  and  the  whole 
thing  carefully  pressed  back  into  the  abdominal  cavity. 

Another  thing  of  importance,  after  pushing  back  the 
bowel  and  omentum,  is  to  pass  the  finger  into  the 
abdominal  cavity,  and  stir  up  everything  inside  thor- 
oughly, to  make  sure  that  all  twists  and  adhesions  are 
relieved.  I  must  warn  you  that  a  strangulation  in  an 
inguinal  hernia  may  be  at  the  internal  abdominal  ring, 
and  up  in  the  neck  of  the  sac,  and  is  frequently  over- 
looked. You  make  an  incision  in  the  external  ring, 
and  free  the  bowel  partly,  and  still  leave  a  little  con- 
striction high  up,  which  is  found  afterward  to  be  the 
seat  of  fatal  strangulation.  Strangulation  at  the  neck 
of  the  sac,  strangulation  at  the  internal  abdominal 
ring,  all  these  things  are  best  guarded  against  by 
pushing  the  finger  well  into  the  abdomen,  and  being 
sure  everything  is  free,  all  round  about.  Aftei*  that, 
the  cavity  may  be  douched  with  corrosive  sublimate, 
1  to  10,000.  Then  you  may  do  one  of  two  things. 
If  the  patient  is  strong  and  young,  and  you  think  it  is 
proper  and  justifiable,  you  may  endeavor  to  sew  up 
the  sac,  and  fasten  it  to  the  pillars  of  the  ring,  and 
hope  to  produce  a  radical  cure,  and  prevent  a  subse- 
quent occurrence  of  the  hernia ;  or  you  may,  on  the 
other  hand,  find  that  the  patient  is  already  somewhat 
exhausted,  and  fear  that  such  a  prolonged  operation 
will  not  be  judicious ;  and,  in  that  case,  you  content 
yourself  with  closing  the  wound.  It  is  wiser  to  sew 
up  the  sac  separately,  with  some  form  of  suture  you 
expect  to  remain  innocuous  in  the  tissues.  Put  in  a 
drainage-tube,  but  not  in  the  sac ;  and  sew  up  the  ex- 
ternal wound,  and  proceed  in  the  ordinary  way  to 
dress  it  antiseptically. 

The  subsequent  history  of  the  patient  is  usually 
rapid  improvement.  Sometimes,  however,  they  hang 
fire  a  day  or  two.     The  passage  of  wind  by  the  rec- 
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turn,  or  a  fascal  discharge,  of  course,  is  a  good  sign. 
But  you  need  not  despair  at  all  if  that  does  not  occur 
for  several  days,  provided  there  are  no  other  symp- 
toms of  peritonitis,  or  of  stoppage  or  obstruction,  in 
any  way.  Occasionally  diarrhoea  sets  in  very  soon 
after  the  reduction  of  the  bowel ;  and  sometimes  leads 
to  fatal  result  by  enteritis.  Usually,  however,  after 
annoying  you  a  few  days,  this  gradually  subsides,  and 
the  patient  recovers.  When  a  diarrhoja  occurs,  it  is 
wiser  to  give  opium  at  once,  and  try  to  check  it  after  a 
few  passages  have  taken  place.  All  this  is  in  the 
ordinary  case. 

Suppose  the  case  where  you  find  the  bowel  so  dark 
you  are  afraid  to  return  it.  Two  courses  are  open. 
One  is  easy  and  pretty  sure  to  save  the  patient,  at  the 
expense  of  great  annoyance ;  and  the  other  more  diffi- 
cult and  dangerous.  The  easy  course  is  to  open  the 
bowel  and  make  an  artificial  anus.  The  patient 
almost  always  recovers.  This  fascal  fistula  frequently 
cures  itself  after  a  few  weeks.  It  shrinks  and  heals. 
The  other  mode,  that  is  much  more  severe,  is  to  draw 
down  the  bowel,  excise  the  dead  portion,  match  the 
ends  of  the  bowel  together,  and  do  a  positive  resec- 
tion ;  and  return  the  whole,  sewed  together,  into  the 
abdominal  cavity.  This  takes  a  good  deal  of  time  ;  and 
you  must  depend  a  good  deal  upon  the  state  of  shock 
the  patient  is  in  —  how  much  collapse  —  whether  you 
can  venture  to  go  through  this  operation.  If  it  can 
be  done,  and  the  patient  survive  it,  he  is  cured  with- 
out the  occurrence  of  artificial  anus. 

Sometimes  we  find  nothing  but  omentum  is  strangu- 
lated. Then  we  slit  up  the  opening  and  draw  down 
the  omentum,  and  cut  it  away,  if  it  looks  infiamed  and 
infiltrated,  and  return  the  stump  into  the  abdominal 
cavity.  It  is  very  good  practice  to  take  the  stump, 
which  is  healthy,  and  sew  it  into  the  inguinal  canal, 
that  it  may  remain  as  a  plug  to  prevent  the  subsequent 
occurrence  of  hernia  ;  and  then  the  wound  is  dressed 
in  the  ordinary  way. 
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Umhilical  Hernia.  —  Umbilical  hernia  is  very  fatal. 
There  is  no  sac.  We  come  down  at  once  into  a  large 
peritoneal  cavity ;  and  it  is  like  doing  a  laparotomy 
with  an  inflamed  peritoneum.  A  large  percentage  of 
the  umbilical  hernige  which  are  strangulated,  die. 
Some,  however,  recover.  There  can  be  no  question 
as  to  the  necessity  of  operation  when  the  symptoms  of 
strangulation  exist. 

On  account  of  the  frequent  occurrence  of  hernia, 
efforts  have  been  made  in  all  ages  to  try  to  do  what  is 
called  the  radical  cure,  to  prevent  it  from  coming  down. 
These  efforts  date  far  back  to  the  time  of  Ambroise 
Pare,  and  even  before  that.  Sometimes  these  efforts 
were  quite  successful.  Back  in  the  Middle  Ages,  cas- 
tration was  performed  as  a  cure  for  hernia ;  and  fol- 
lowed by  burning  and  searing  the  stump  and  the  site 
of  the  hernia  with  a  hot  iron.  This  was  quite  success- 
ful. The  opening  was  closed ;  and  a  deep  scar  was 
formed,  which  cured  the  hernia  at  the  expense  of  the 
loss  of  the  testis. 

Ambroise  Pare  first  introduced  the  method  of  sew- 
ing by  what  he  called  the  golden  stitch.  It  was  quite 
a  good  imitation  of  the  modern  methods  of  antiseptic 
surgery.  Subsequent  to  that,  the  operation  of  Wurt- 
zer  was  introduced.  Subsequent  to  that,  Mr.  Wood, 
of  London,  introduced  his  operation,  which  was  similar 
to  that  of  Pare. 

In  modern  times  we  have  arrived  at  a  safer  method 
of  doing  things,  because  by  the  antiseptic  method  we 
can  now  do  openly,  what  we  had  to  do  secretly.  The 
earliest  stages  of  antiseptic  surgery  seem  to  date  from 
the  time  when  Dieffeubach  introduced  subcutaneous 
surgery.  Suppuration  never  took  place.  Following 
this,  in  various  ways,  attempts  were  made  to  operate 
on  hernise  subcutaneously,  without  the  introduction  of 
air.  To  this  class  belong  all  the  forms  of  subcu- 
taneous injection  of  astringents  and  other  fluids,  used 
to  shrink  up  the  sac  and  promote  adhesions.  All 
these  ojDeratious,  even  down  to  the  time  of  Mr.  Wood, 
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had  to  be  done  out  of  sight ;  but  since  the  antiseptic 
period  of  surgery  we  have  gained  very  much,  because 
we  venture  to  cut  down  boldly,  to  see  what  we  are 
about,  and  operate  directly  on  the  hernia,  precisely  as 
you  should  do  in  a  case  of  herniotomy  for  strangula- 
tion. 

The  modern  operations  are,  to  go  through  the  stages 
of  herniotomy ;  go  through  skin  and  tissues ;  cut  to 
the  inguinal  canal ;  then  uncover  the  sac,  and  invag- 
inate  the  sac  into  the  ring;  sew  it  to  the  pillars;  and 
plug  the  whole  opening ;  and  expect  to  get  immediate 
union,  without  suppuration.  This  latter  form  of 
operation,  done  largely  by  Macewen,  and  modified  by 
Dr.  McBurney,  is  claimed  to  give  better  results  than 
many  others.  No  operation  can  succeed  in  curing  the 
hernia  unless  it  obliterates  the  serous  canal  through 
which  the  hernia  comes  down.  Although,  for  the  first 
few  weeks  after  one  of  these  operations  is  done,  the 
patient  appears  to  be  entirely  cured,  in  a  very  consid- 
erable portion  of  cases  the  hernia  relapses ;  and  after 
six  to  twelve  months  comes  down  again  ;  so  that  the 
radical  cure  is  by  no  means  a  certain  operation  ;  there 
being  a  large  percentage  still  of  failures,  if  you  give 
the  patient  time  enough  to  see  whether  a  failure  is 
going  to  result.  The  large  proportion  of  cures  you 
see  asserted  by  some  authors  is  due  to  the  fact  that 
the  case  is  not  followed  up ;  and  cures  exist  tempora- 
rily, but  are  not  permanent,  in  the  large  number  of 
cases.  Why  is  this  the  case?  Apparently  because 
all  cures  of  hernia  must  depend  first,  on  obliterathig 
the  serous  canal,  and,  next,  in  the  getting  up  of  adhe- 
sive inflammation  —  adhesive  lymph  and  fibrous  tissue, 
which  will  shrink  up  and  hold  the  parts  together. 
Failure  occurs  because  this  lymph  is  subsequently  ab- 
sorbed. It  is  one  of  the  peculiar  habits  of  nature,  that 
in  certain  parts  of  the  body  where  we  get  up  an  in- 
flammation and  get  lymph  deposited,  it  is  absorbed ; 
and  in  certain  other  parts  of  the  body  it  is  not  ab- 
sorbed. 
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Instance  the  difference  between  hernia  and  stricture 
of  the  urethra.  In  stricture  we  have  shrinking  and 
contraction.  It  may  be  dilated,  cut,  ruptured,  and 
yet  its  permanency  is  not  always  destroyed.  It  tends 
to  recur.  The  contractility  and  the  deposit  of  lymph 
tend  to  remain  permanent.  On  the  other  hand,  un- 
fortunately, in  the  inguinal  canal  and  about  the  sac  of 
hernia,  the  lymph  you  succeed  in  getting  poured  out 
is  very  readily  absorbed ;  and  six  to  twelve  months 
suffice  to  take  away  every  trace,  sometimes,  of  the 
operation  ;  to  thin  the  parts,  and  leave  another  rupt- 
ure protruding.  I  would  not  be  understood  as  wish- 
ing to  discourage  the  attempts  at  a  radical  cure ;  only 
no  method  has  yet  been  found  which  is  sure  to  pro- 
duce it. 

Is  not  such  an  operation  likely  to  benefit  the  patient, 
if  it  does  not  cure  ?  It  is  ;  and  especially  in  the  case 
of  large  hernia.  In  that  case,  after  the  hernia  is  re- 
stored, and  the  parts  stitched  together  and  adhesions 
produced,  we  shall  obtain  some  advantage  over  the 
previous  condition.  The  opening  will  become  smaller  ; 
the  walls  firmer ;  retention  of  a  truss  easier ;  and,  in 
that  way,  the  patient  will  be  benefited.  If  it  is  a 
patient  of  from  ten  to  twenty  years,  the  chance  of  cure 
is  very  good  indeed.  The  chance  for  permanent  cure 
diminishes  as  age  goes  on.  If  the  person  is  past 
thirty-five  or  forty,  radical  cure  is  not  likely  to  result. 
The  opening  will  be  smaller ;  retention  easier ;  and 
certain  good  results  may  ensue.  If  this  is  explained 
to  the  patient,  he  may  consider  it  wise  to  undergo  the 
operation,  even  though  he  may  not  get  perfectly  cured. 

In  childhood,  many  cures  are  produced  without 
operation.  Nature  tries  to  cure  the  opening.  The 
child  is  growing ;  all  the  tissues  change ;  and  if  the 
rupture  can  be  held  back  long  enough,  and  never  suf- 
fered once  to  escape,  frequently  the  sac  will  be  made 
permanently  adhesive,  the  rupture  cease,  and  the  child 
perfectly  cured  ;  so  that  in  little  children,  if  you  put  on  a 
hard  truss  ;  if  it  is  thoroughly  and  completely  applied  and 
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worn  for  a  few  years,  it  may  be  followed  by  cure.  In 
little  children  and  young  subjects,  the  operation  for 
sewing  up  and  invaginating  and  injecting,  etc.,  is  fol- 
lowed by  a  large  number  of  successes. 

What  is  it  wise  to  do  in  the  subject  who  has  had, 
for  many  years,  a  large  hernia,  that  is  irreducible  ; 
with  adhesions  formed ;  and  which  has  to  be  con- 
stantly worn  down  in  the  scrotum  ?  He  is  obliged  to 
wear  a  large  suspensory  apparatus,  and  go  about  with 
an  irreducible  hernia.  He  may  go  on  in  that  way  for 
years  without  great  danger ;  on  the  other  hand,  he  is 
in  a  condition  where  peril  is  likely  to  take  place  at  any 
time.  The  mere  presence  of  adhesions  in  this  sac 
gives  rise  to  excellent  chances  for  obstruction  and 
twists  to  take  place,  at  any  time  where  an  unusual 
muscular  effort  is  being  made,  or  an  attack  of  indiges- 
tion comes  on ;  consequently,  the  patient  with  an  irre- 
ducible hernia  is  never  absolutely  safe  from  the  chances 
of  strangulation  or  incarceration.  If,  then,  an  opera- 
tion can  be  done  to  restore  the  parts  to  their  natural 
place,  although  you.  may  not  succeed  in  effecting  a 
radical  cure,  still  you  can  almost  always  mend  matters 
so  that  the  patient  can  support  the  parts  with  a  truss ; 
and  the  chances  of  a  strangulation,  while  he  is  careful, 
are  very  much  diminished.  The  size  of  the  hernia, 
and  the  size  of  the  patient,  so  to  speak,  must  be,  to  a 
certain  extent,  a  guide  to  you.  Instances  have  oc- 
curred in  which  so  large  a  part  of  the  alimentary  canal 
has  been  carried  for  a  long  time  in  the  scrotum,  that  there 
was  no  longer  room  in  the  abdominal  cavity  to  get  it 
in,  after  an  attempted  operation.  The  abdomen  was 
too  small  to  hold  the  intestinal  contents ;  and  such  a 
condition  as  this  must  be  a  terrible  problem  to  solve, 
when  the  operator  comes  to  it.  He  may  try  to  sacri- 
fice omentum  ;  but  he  would  have  a  very  long  and 
dangerous  operation. 

Gibbon  was  found,  at  the  autopsy,  to  have  the 
pyloric  orifice  of  the  stomach  in  the  scrotum ;  yet 
being  a  man  of  sedentary  habits  and  quiet  life,  he  lived 
to  fair  old  age,  even  with  this  deformity. 
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xxxr. 

STRICTURE    OF    THE    URETHRA. 

In  the  verv  large  majority  of  cases  it  is  the  result 
of  gonorrhoeal  inflammation  ;  not,  however,  from  the 
early  or  acute  disease,  but  from  a  case  which  runs  on 
a  good  while  and  is  imperfectly  cured.  The  earliest 
effect  of  the  inflammation  of  the  mucous  membrane  of 
the  urethra  from  the  gonorrhoeal  poison  is  swelling  up 
of  the  mucous  membrane,  discharge  of  serum  and  then 
of  pus.  Finally,  this  declines  until  the  discharge  be- 
comes nearly  transparent  and  painless,  and  the  symp- 
toms of  acute  inflammation  go  down.  It  is  a  very 
common  thing  in  the  early  stages  to  have  the  urethra 
so  swollen,  that  not  only  is  there  great  pain  in  passing 
water,  but  the  patient  is  subject  to  spasmodic  attacks 
of  retention.  This,  however,  is  not  real  stricture. 
Real  stricture  occurs  more  slowly  and  insidiously ;  and 
seems  to  be  due  to  the  fact,  that  long-continued  inflam- 
mation of  the  mucous  membrane  of  the  urethra  after- 
wards leads  to  fibrous  deposits ;  cellular  infiltration 
between  the  muscular  and  mucous  coats;  and  the  de- 
posit there  of  lymph,  at  any  part  of  the  urethral  canal. 
However,  as  it  is  apt  to  occur  in  the  more  chronic 
cases,  after  the  disease  has  penetrated  far  back  in  the 
canal,  stricture  is  more  common  near  the  prostatic 
portion,  and  about  the  membranous  portion  of  the 
urethra.  It  may  also  form  at  any  part  of  the  penile 
portion  of  the  urethra.  There  may  be  several  strict- 
ures. They  may  be  on  one  side ;  may  be  all  around ; 
and  may  be  more  or  less  constricted.  Those  that  are 
recent  are  easily  stretched ;  and  those  that  are  old  are 
very  tough  and  cicatricial ;  and  the  more  they  are  inter- 
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fered  with,  without  being  thoroughly  dilated,  the  more 
tough  they  become.  In  old  cases  they  seem  to  be 
almost  as  tough  as  india-rubber ;  and  although  they 
admit  a  bougie  at  first,  they  cling  to  it  quite  as, tightly 
when  it  is  withdrawn ;  and  when  the  next  one  is  in- 
serted, the  same  resistance  is  felt. 

The  signs  of  stricture  are  very  important,  because  it 
comes  on  insidiously,  without  attracting  much  notice 
on  the  part  of  the  patient.  Unlike  spasmodic  strict- 
ure, which  is  acutely  painful,  chronic  stricture  is  not 
painful  at  first,  and  does  not  give  rise  to  real  reten- 
tion. One  of  the  earliest  signs  that  attracts  the 
patient's  attention  is  the  fact,  that  the  act  of  urination 
is  not  perfect ;  and  although  he  has  been  to  pass  water 
and  thinks  it  is  entirely  finished,  subsequently  there 
will  slowly  dribble  from  the  urethra  two  or  three  drops 
of  urine,  and  he  will  be  conscious  that  he  has  become 
wet,  and  without  any  sensation.  This  slight  leaking 
is  due  to  the  fact  that  the  fibres  of  the  accelerator 
urinse,  at  some  part  of  their  course,  have  been  inter- 
fered with  by  fibrous  bands  of  adhesions. 

It  is  often  said  that  the  earliest  sign  of  stricture  is  a 
twisting,  or  bending  of  the  stream ;  the  stream  not 
being  thrown  out  in  a  round  column.  This,  however, 
I  do  not  think  is  a  sign  of  much  importance.  Many 
people  do  not  pass  a  round  stream  of  water,  who  have 
no  stricture ;  for  the  shape  of  the  stream  is  regulated, 
almost  entirely,  by  the  little  fibres  at  the  mouth  of  the 
meatus  urinarius.  It  is  well  known,  that  when  these 
fibres  are  divided,  as  is  often  done,  the  stream  subse- 
quently remains  flattened  and  broad,  and  not  so  round 
and  perfect  as  it  was  at  first.  So  there  may  be 
various  slight  defects  about  the  urethra  which  do  not 
amount  to  stricture,  but  which  will  lead  to  flattening, 
or  twisting  of  the  stream. 

The  two  signs  which  are  most  important  are  slight 
dribbling,  and,  secondly,  loss  of  force  in  the  stream. 
The  bladder  may  make  violent  efforts  at  expulsion ; 
the  patient  strain  to  throw  the  water  out  vigorously ; 
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and  yet  the  flow  of  the  stream  will  be  shortened ;  and 
after  a  while,  in  the  bad  cases,  it  will  lose  almost  all 
its  force,  and  even,  instead  of  being  thrown  off  from 
the  penis,  begin  to  drop  perpendicularly  downwards, 
instead  of  having  any  force  like  a  jet.  A  dribbling, 
accompanied  not  by  pain,  but  by  the  sensation  that  he 
exerts  rather  an  unusual  amount  of  force  to  pass  water, 
are  among  the  early  signs.  When  that  is  the  case, 
the  other  signs  soon  become  so  marked  that  they  are 
unmistakable.  Not  only  does  the  stream  cease  to  be 
thrown  out,  but  it  finally  begins  to  be  passed  inter- 
ruptedly, or  by  drops  ;  and  the  current  becomes  so 
small  that  it  is  passed  only  a  few  drops  at  a  time,  and 
without  any  force.  This  must  not  be  confounded  with 
that  irritation  of  the  neck  of  the  bladder,  or  spasmodic 
effort,  which  occurs  occasionally  in  healthy  individuals 
in  passing  water,  so  that  they  pass  it  in  successive  im- 
pulses, or  jets.  That  is  merely  a  temporary  conges- 
tion, and  a  form  of  spasmodic  stricture  in  which  the 
circular  fibres  at  the  neck  of  the  bladder  contract  pre- 
maturely, and  cut  off  the  stream  momentarily  into  a 
series  of  columns  of  water.  In  the  true  stricture,  this 
interruption  occurs  even  to  the  extent  of  making  the 
urine  flow  by  drops  ;  and  the  force  is  wholly  lost  in  its 
ejection  from  the  mouth  of  the  urethra. 

Long  before  this  stage  is  passed  the  patient  begins 
to  experience  other  symptoms.  Most  noticeable  are 
increased  frequency  in  the  call  to  make  water.  He 
Welshes  to  go  very  often.  The  amount  passed  may  be 
small,  and  accomplished  with  great  difficulty ;  but 
there  is  an  irritability  of  the  part  which  calls  for  fre- 
quent urination.  Pretty  soon  after  this,  if  the  strict- 
ure has  progressed  to  a  considerable  degree,  partial  re- 
tention takes  place ;  and  he  fails  to  empty  the  bladder 
completely.  At  first,  for  a  while,  he  may  be  uncon- 
scious of  this  ;  the  bladder  having  become  accustomed 
to  tolerate  a  certain  amount  of  urine  in  the  basin  of 
the  pelvis  and  behind  the  prostate  without  incon- 
venience ;  and  the  patient  feels  relieved  in  passing  oft\ 
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perhaps,  an  ounce  or  two  on  the  surface,  without  actu- 
ally emptying  the  bladder.  The  consequence  of  these 
repeated  strainings,  of  this  failing  of  the  stream,  and 
this  frequency  in  passing  water  are  that,  as  the  strict- 
ure grows  smaller,  the  urethra  begins  to  stretch  and 
thin,  and  grow  larger  and  larger  behind  the  site  of  the 
stricture ;  so  that  accompanying  the  stricture,  if  it  is 
of  considerable  duration,  there  is  always  a  dilatation  of 
the  urethra  behind  the  stricture  itself.  This  dilatation 
is  of  importance,  inasmuch,  as,  after  a  while,  it  leads  to 
thinning  of  the  walls  aud  softening ;  and  if  any  inflam- 
mation of  the  urethra  develops  there ;  or  even  without 
any  fresh  urethritis,  if  the  urine  lies  in  this  pocket  and 
decomposes,  eventually  ulceration  is  set  up,  and  finally 
we  have  a  rupture  of  the  urethra  behind  the  stricture, 
through  a  small  pin-hole  opening,  and  a  slight  extrava- 
sation in  and  about  the  perineal  tissues.  The  effect 
on  the  bladder  of  this  stoppage  of  the  stream  is  quite 
disastrous.  The  muscular  coat  becomes  increased  in 
force,  just  as  the  heart  increases  in  power,  owing  to 
obstruction  of  some  of  the  valves.  At  the  same  time 
it  becomes  distended,  frequently,  to  a  considerable 
degree ;  and,  gradually,  the  urine,  being  incompletely 
emptied  from  the  bladder,  decomposes  as  it  lies  there, 
and  sets  up  an  inflammation  of  the  bladder  itself ;  the 
urine  becoming  alkaline  and  ammoniacal ;  and  leading 
to  a  great  secretion,  first  of  mucus  in  the  bladder,  and 
finally  even  to  a  purulent  condition  in  the  bladder 
walls.  This  again  reacts  on  the  ureters ;  and  in  the 
very  bad  case  leads  to  their  distention,  and  finally  to 
distention  and  backing  up  of  the  urine  in  the  pelvis 
of  the  kidneys;  and  eventually,  if  long  enough  con- 
tinued, to  disease  of  the  kidneys  themselves.  Of 
course,  all  this  is  in  the  extreme  case.  The  majority 
of  mankind  seek  some  mode  of  relief,  and  are  relieved 
temporarily  by  some  form  of  treatment.  The  well- 
advanced  stricture,  with  frequent  urination,  also  pro- 
duces other  symptoms  in  the  pelvic  organs,  especially 
in  the  rectum ;  and  it  is  frequently  accompanied  by 
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slight  discharges  from  the  rectum,  occasional  prolapse; 
and  by  tenesmus,  and  the  gradual  dilatation  of  the 
hsemorrhoidal  veins,  a  prolapse  of  internal  piles : 
and  sometimes  the  physician  mistakes  the  location  of 
the  disease ;  it  being  sometimes  sought  in  the  rectum, 
when  it  really  exists  in  the  bladder  itself.  Stone  in 
the  bladder,  also,  produces  the  same  chain  of  symptoms 
in  the  rectum.  It  is  not  uncommon  for  a  patient  to 
apply  for  treatment  on  account  of  great  trouble  in  the 
bowel,  when  the  real  disease  exists  in  the  bladder  in 
the  form  of  a  calculus,  which  is  lying  behind  the  pros- 
tate, and  giving  rise  to  the  most  terrible  efforts  at  ex- 
pulsion, whenever  it  shifts  its  position. 

That  is  the  ordinary  history  of  stricture.  Unfortu- 
nately, it  happens  that  the  lymph  that  is  deposited 
about  the  urethra  is  tough,  elastic,  not  easily  absorbed, 
and  cicatricial  in  character ;  that  is,  it  is  contractile ; 
does  not  tend  to  go  away ;  tends  to  re-form  every  time 
it  is  interfered  with.  So  much  is  this  the  case,  that 
some  of  the  older  surgeons  have  come  to  say,  that  a 
well-marked  stricture  of  the  urethra  is  practically  in- 
curable. It  is  claimed  by  the  advocates  of  internal 
urethrotomy,  who  divide  the  stricture  in  a  longitudinal 
jdirection,  and  follow  this  by  dilatation  or  stretching 
the  urethra  by  a  very  large-sized  sound,  that  the  strict- 
ure is  permanently  cured.  I  do  not  think  sufficient  time 
has  elapsed,  or  statistics  enough  have  been  collected, 
to  make  this  clear.  A  good  many  cases  relapse  after 
this  form  of  treatment.  Some,  perhaps,  do  not.  Un- 
doubtedly the  division  of  the  stricture  in  the  longitudi- 
nal direction  is  better  than  its  rupture  in  an  irregular 
or  transverse  direction  ;  but  the  unfortunate  history  is, 
that  in  the  majority  of  people,  a  stricture,  once  formed, 
tends  to  come  back  again,  unless  it  is  kept  constantly 
dilated. 

Now  a  great  variety  of  manoeuvres  have  been  used 
to  try  to  cure  it,  of  which  the  simplest  and  safest  is 
what  is  called  gradual  dilatation.  This  consists  in 
passing  through   the   stricture,   having  located    it  by 
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means  of  a  bulb  bougie,  soft  bougies  of  various  sizes, 
gradually  increasing  until  the  stricture  is  widely  opened. 
This  should  be  done  very  gradually ;  and  the  safety  of 
the  process,  and  the  permanence  or  durability  of  the 
cure,  depend,  I  think,  a  good  deal  upon  the  slowness 
with  which  it  is  done.  Any  attempt  at  dilatation 
which  is  so  rapid  as  to  provoke  resistance  and  inflam- 
mation merely  leads  to  tightening  up  of  the  stricture, 
and  increase  of  inflammation  in  the  urethra,  and  more 
aggravated  symptoms.  The  simplest  and  best  way  is 
to  proceed  very  cautiously  and  slowly  by  gradual  dila- 
tation. The  process  takes  four  to  six  weeks,  accord- 
ing to  the  tightness  and  toughness  of  the  stricture,  and 
its  location.  During  this  time  it  is  important  that  the 
patient  should  be  kept,  in  the  earlier  part  of  the  treat- 
ment, quiet.  If  he  can  be  persuaded  to  lie  on  a  sofa 
or  in  bed,  he  gets  well  much  quicker  than  if  he  pur- 
sues the  opposite  course.  Many  patients  insist  on 
being  treated  while  going  about  their  usual  pursuits. 
They  do  not  get  on  so  fast,  or  so  well.  The  sensitive- 
ness of  different  people  differs  enormously.  Some 
will  bear  dilatation  without  shrinking;  and  in  others 
it  produces  severe  nervous  symptoms ;  not  only  the 
ordinary  urethral  chill,  but  pain  in  passing  water,  irri- 
tation of  the  bladder,  etc.  To  guard  against  this,  if 
we  can  have  our  way,  I  think  the  typical  plan  is  to 
get  the  patient  in  bed,  and  keep  him  there  a  week  or 
two,  in  the  earliest  stages  of  the  treatment ;  clear  out 
the  bowels  thoroughly,  and  keep  him  on  moderate 
diet,  in  which  there  should  be  absolutely  no  alcohol 
and  comparatively  little  meat.  Give  him  abundant 
demulcents  to  drink ;  keep  him  still ;  avoid  the  use  of 
alcohol  or  highly-seasoned  food.  Then  the  surgeon 
proceeds  with  the  bougies  very  slowly.  Two  or  three 
days  ought  to  elapse  between  the  passage  of  the 
bougies  for  the  first  fortnight.  If  you  go  too  fast,  you 
merely  irritate  the  stricture.  A  size  should  be  chosen 
that  will  go  through  easily ;  then  take  the  next  larger 
size,  by  the  French  scale,  and  pass  that  down  ;  and  if 
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you  cannot  get  it  through  the  stricture,  bury  it  firmly 
in  the  stricture  and  leave  it  impacted  in  it  for  a  short 
time ;  then  wait  a  day  or  two,  and  begin  again  with 
the  same  size.  I  am  quite  convinced  that,  if  you  try 
to  pass  a  bougie  every  day  at  first,  you  will  defeat 
your  purpose.  The  urethra  will  get  irritated,  spas- 
modic stricture  will  be  added  to  the  other  stricture, 
and  you  will  not  get  on  so  fast.  Later,  after  the 
stricture  has  begun  to  be  well  opened,  you  can  go  on 
rather  more  rapidly,  and  increase  your  sizes  more 
rapidly,  and,  finally,  when  the  full  size  has  been 
reached,  the  patient  can  be  instructed  to  pass  bougies 
himself.  He  must  be  told  that  he  cannot  afford  to 
neglect  this  at  all ;  that  once  a  week  is  often  enough ; 
it  had  better  be  done  in  the  evening,  on  going  to  bed. 
The  bougie  should  be  passed  once  a  week,  perhaps 
after  a  warm  bath,  for  many  months,  and  perhaps 
even  for  years.  Now  the  unfortunate  tendency  is  in 
all  individuals,  after  the  stricture  has  been  relieved,  to 
be  a  little  careless  about  passing  the  bougies.  At  first 
the  patient  may  be  very  conscientious ;  but  he  finds, 
after  he  omits  a  few  times,  that  the  bougie  does  not  go 
so  easily,  and  he  shrinks,  and  then  selects  a  smaller 
size.  And  so  he  goes  on ;  and  by-and-by  the  stricture 
returns  to  its  original  state  of  contraction. 

Gradual  dilatation,  then,  is  the  best  treatment ;  be- 
cause it  is  perfectly  safe ;  and  complications,  if  the  pa- 
tient will  take  time  for  it,  can  hardly  arise.  It  seems 
to  me,  also,  it  is  probably  about  as  durable  as  the  other 
forms  of  treatment,  because  it  leads  to  very  slow 
stretching  and  absorption  of  the  cicatricial  tissue,  and 
restores  the  urethra  to  a  healthy  size,  without  violent 
interference.  Sometimes  when  the  patient  is  lying  off 
in  this  way,  if  we  find  he  is  very  tolerant  of  the  instru- 
ment, we  may  gain  something  by  leaving  the  bougie 
fastened  in  the  stricture  twenty-four  hours.  This, 
occasionally,  is  a  very  excellent  step.  Pass  a  good- 
sized  bougie  which  buries  itself  firmly  ;  withdraw,  take 
the  next  smaller  size,  and  let  it  stay  in  the  stricture  ; 
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and  fasten  it  in  twelve  to  twenty-four  hours  according 
to  the  amount  of  irritation  which  exists.  If  it  does 
not  irritate  the  bladder,  it  can  stay  twenty-four  hours. 
The  result  is  to  melt  down  and  soften  the  stricture 
very  rapidly,  so  that,  after  withdrawing  the  bougie,  you 
will  find  that  a  considerably  larger  size  can  be  passed 
with  ease.  In  this  way  you  can  vary  the  treatment, 
and  get  on  a  little  faster  than  by  the  other  method. 

This  sort  of  treatment  is  too  slow  for  a  good  many 
persons  ;  and  it  is  also,  perhaps,  too  slow  for  the  desire 
to  cure  the  patients  of  a  good  many  surgeons.  Con- 
sequently other  methods  more  rapid  and  radical  have 
been  suggested.  Of  these  the  first  is  what  is  called 
rapid,  or  instantaneous  dilatation  of  the  stricture. 
This  is  done  by  rupture,  either  with  Holt's  instru- 
ment, or  Goulet's.  In  a  simple  case  the  guide  is 
passed  through  the  stricture.  On  this  a  metal  tube 
is  slid,  which  is  conical ;  this  enters  easily  the  strict- 
ure and  can  be  forced  through.  This  mode  of  treat- 
ment cannot  be  done  without  ether,  as  a  rule.  Of 
course,  the  presence  of  the  guide  in  the  stricture 
renders  it  quite  sure  that  the  rupture  can  only 
take  place,  and  the  tube  only  pass,  in  the  normal 
urethral  canal.  It  is  done  in  Holt's  instrument  by  a 
straight  guide  ;  in  Goulet's,  by  passing  a  horse-hair- 
tipped  elastic  bougie  down,  and  sliding  the  steel  in- 
strument over  it.  Having  begun  this  treatment,  we 
should  complete  it  at  one  stroke.  The  patient  is  pro- 
foundly etherized ;  the  guide  passed ;  and  one  after 
another  of  these  dilators  is  forced  down,  with  a  good 
deal  of  force  usually,  through  the  stricture,  on  the 
guide,  into  the  bladder,  until  the  largest  size  is  attained  ; 
then  both  the  guide  and  the  dilator  are  taken  away, 
and  a  full-sized  catheter  fastened  into  the  bladder.  If 
a  catheter  is  to  be  fastened  in  the  bladder,  of  course 
the  elastic  one  is  the  one  to  use  if  it  is  possible,  be- 
cause the  silver  one,  fastened  in  the  bladder,  is  very 
painful ;  does  not  lie  snugly  and  nicely  in  position  ; 
the  beak  rests  against  the  bladder  ;  irritates  the  patient, 
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and  is  sometimes  dangerous ;  whereas  the  elastic 
catheter,  which  can  be  passed  in  on  a  stilette  and  the 
stilette  withdrawn,  is  perfectly  safe.  A  good,  fresh, 
strong  elastic  catheter  must  be  sought  for.  Those 
which  are  at  all  old  and  brittle  are  extremely  danger- 
ous, inasmuch  as  it  has  happened  a  number  of  times, 
that  after  passing  one  of  these  old  and  brittle  catheters 
into  the  bladder,  on  withdrawing  the  stilelte  the 
catheter  curls  up  and  cracks,  and  a  piece  drops  off  in 
the  bladder,  and  becomes  a  nucleus  for  phosphatic 
deposits,  and  has  to  be  removed  by  a  cutting  operation. 
That  is  the  treatment  by  rapid  dilatation.  It  simply 
bursts  the  stricture,  and  it  is  not  free  from  danger  ; 
but  it  is,  also,  if  it  succeeds,  rapidly  successful.  We 
conquer  the  stricture  in  a  few  minutes.  We  then  in- 
troduce a  large  instrument  and  leave  it  several  days, 
while  the  parts  are  healing  to  a  certain  degree,  in 
order  to  avoid  infiltration  of  urine  about  the  ruptured 
urethra.  I  am  quite  sure  the  urethra  is  ruptured  in 
these  attempts,  although  those  who  have  invented  this 
instrument  claim  that  the  mucous  membrane  is  not 
ruptured,  but  that  the  strictured  portion  is  torn  ;  but 
there  can  be  but  little  doubt,  I  think,  that  the  mucous 
membrane  of  the  urethra  must  be,  in  a  good  many 
cases,  torn  and  lacerated.  That  is  a  rough  and  brutal 
way  of  treating  stricture.  It  is,  however,  about  as 
successful,  as  regards  danger  to  life,  as  the  operation 
of  cutting  internally.  The  essentials  of  treatment 
consist  in  doing  it  thoroughly  when  it  is  done  at  all ; 
getting  in  as  large  an  instrument  as  you  can,  and  keep- 
ing it  in  the  bladder  several  days.  Longer  than  that 
it  is  of  no  possible  use.  Sometimes  it  is  useless  after 
thirty-six  hours.  We  know  that  when  a  patient  makes 
an  effort  to  pass  water,  and  has  a  leakage  between  the 
tube  and  urethra,  the  catheter  is  doing  no  good  ;  in- 
filtration is  then  more  likely  to  take  place  than  if  no 
catheter  is  in.  If  it  begins  to  be  moist  on  the  outside 
it  should  be  carefully  watched  ;  and  this  is  the  sign 
that  it  no  longer  accomplishes  the  purpose  for  which 
it  was  put  in. 


548  LECTURES  ON  SURGERY. 

The  next  operation  which  is  used,  and  which  has 
become  the  most  popular  of  late  years,  is  what  is  called 
internal  urethrotomy  ;  cutting  the  stricture  from  the 
inside.  This  mode  is  effectual.  You  cut  and  stretch 
by  an  ingenious  combination  of  instruments,  of  which 
there  are  various  names.  This,  also,  must  be  followed 
by  the  immediate  introduction  and  retention  of  a  large 
catheter.  This  operation  seems  to  be  much  more  safe 
in  penile  strictures,  than  in  the  deep  ones  in  the  mem- 
branous portion  of  the  urethra  and  in  the  bulb.  The 
bulb  is  very  vascular,  filled  with  large  veins.  The 
membranous  portion  and  the  perineum  are  quite  liable 
to  infiltration ;  and  if  hsemorrhage  takes  place  far 
down,  it  is  more  difficult  to  control  it  than  in  the  penile 
portion  of  the  urethra.  If  the  stricture  lies  between 
the  meatus  urinarius  and  bulb,  it  is  a  good  one  to  cut 
internally  ;  but  if  it  lies  behind  the  bulb,  there  is  more 
danger  of  haemorrhage  and  subsequent  infiltration. 
In  the  stricture  which  is  in  the  penile  portion  above 
the  bulb,  if  cut  and  if  haemorrhage  results,  the  haemor- 
rhage can  be  easily  controlled  by  fastening  a  large 
catheter  in  the  penis  and  bladder,  and  strapping  the 
penis  firmly,  and  making  compression  along  the  urethra, 
so  that  haemorrhage  cannot  take  place.  A  few  hours 
of  this  treatment  suffices  to  arrest  the  haemorrhage, 
after  which  the  catheter  can  be  taken  out.  But  it  is 
impossible  to  perfectly  compress  the  bulb  or  perineum 
around  the  catheter.  We  may  do  it  to  a  certain  degree 
by  little  weights  and  bags  on  the  perineum.  An  ice- 
bag,  or  coil,  around  the  scrotum  and  perineum,  and 
about  the  anus,  is  quite  effectual  in  checking  haemor- 
rhage in  these  deeper  cases. 

It  was  formerly  the  custom  to  regard  this  operation 
so  lightly,  that  it  was  done  sometimes  in  the  physi- 
cian's office.  The  patient  then  immediately  went 
home  ;  but  it  must  be  considered  that  this  can  only  be 
done  at  a  considerable  risk ;  and  it  seems  to  me  it  is 
not  safe  to  do  it  unless  we  can  keep  the  patient  still ; 
and  be  on  the  lookout  for  haemorrhage  and  urinary  in- 
filtration. 
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You  are  familiar  with  the  method  of  Otis,  which 
consists  ill  cutting  and  stretching  enormously  ;  dividing 
the  meatus  urinarius,  and  bringing  the  size  of  the 
urethra  up  to  what  he  thinks  the  normal  limit,  which 
he  considers  to  bear  a  certain  relation  to  the  circum- 
ference of  the  penis  in  its  flaccid  condition.  By  this 
method  the  urethra  has  been  distended  far  more  than 
was  formerly  thought  possible  ;  and  undoubtedly  some- 
times with  benefit :  and  one  thing  more,  which  this  has 
led  to,  and  assisted  in  very  much,  and  that  is  in  the 
operation  with  the  lithotrite,  and  methods  for  rapid 
evacuation  for  stone  ;  it  has  tested  the  possible  capac- 
ity of  the  urethra  without  really  injuring  it. 

A  tight  stricture  is  occasionally  operated  on  through 
the  perineum  by  cutting  outside ;  and  this  method  was 
first  extensively  used  by  Mr.  Syme,  of  Edinburgh,  and 
is  called  Syme's  operation.  We  introduce  the  whale- 
bone bougie  with  a  little  guide  down  through  the 
stricture.  We  then  pass  down  a  curved  sound,  or 
curved  staff,  as  far  down  as  the  site  of  the  stricture. 
We  then  cut  in  the  perineum  down  upon  the  point  of 
this  sound.  We  then  find  the  healthy  urethra  with 
the  sound  in  it ;  reach  the  edge  of  the  stricture ; 
through  the  stricture  is  lying  the  little  whalebone 
bougie  which  leads  us  on  in  our  course ;  we  carefully 
pick  our  way  through  the  stricture,  and  the  moment 
we  pass  that,  we  get  into  the  dilatable  membranous 
portion  of  the  urethra,  and  it  is  perfectly  easy  then  to 
pass  a  large  instrument  into  the  bladder.  Two  courses 
are  sometimes  adopted.  Sometimes  a  large  catheter  is 
passed  through  the  passage  from  the  meatus  to  the 
bladder,  and  fastened  in ;  and  sometimes  the  urine  is 
allowed  to  remain  flowing  through  the  perineum,  and 
a  bougie  occasionally  passed  to  keep  open  the  natural 
passage.  The  treatment  used  in  former  times  was 
somewhat  objectionable.  This  was  always  to  put  in  a 
large  bougie  or  catheter  after  external  urethrotomy, 
and  to  keep  it  in  for  days,  and  perhaps  weeks  ;  chang- 
ing it  for  the  purpose  of  cleanliness ;  it  being  expected 
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that  the  wound  in  the  urethra,  which  communicated 
with  the  air  through  the  perineum,  would  granulate  up 
and  heal  around  over  the  catheter.  Sometimes  it  will, 
and  sometimes  not.  There  is  not  any  question  that 
healing  is  retarded  in  this  way ;  and  occasionally  in- 
stances occurred  in  which  obstinate  perineal  fistula, 
which  could  not  be  closed,  resulted  from  this  method 
of  treatment.  Moreover,  unless  the  bladder  is  con- 
stantly siphoned  by  a  rubber  tube  attached  to  an 
elastic  catheter,  and  carried  over  the  side  of  the  bed 
into  a  bottle  partially  full  of  water  under  the  bed,  and 
the  bladder  kept  drained  all  the  time ;  unless  this  is 
done,  very  speedily,  on  account  of  the  irritation  of  the 
bladder  and  spasmodic  efforts  to  pass  water,  urine 
begins  to  trickle  by  the  side  of  the  catheter,  as  it  did 
in  the  other  case  of  which  we  spoke.  This  indicates 
that  the  catheter  is  no  longer  doing  good.  This  effect- 
ually prevents  healing,  because  it  checks  the  granulat- 
ing process  and  keeps  the  sinus  open.  Therefore, 
there  can  be  no  doubt,  I  think,  that  the  long  retention 
of  an  elastic  catheter  in  the  urethra  after  external 
urethrotomy  is  not  desirable.  It  is  better,  if  it  is  put 
in  at  all,  that  it  should  be  taken  out  after  twenty-four 
hours,  and  the  stricture  kept  open  by  the  passage  of 
an  instrument  once  in  two  or  three  days,  or  something 
of  that  kind. 

Next  come  the  class  of  cases  where  the  stricture  has 
got  so  bad  that  no  instrument  can  be  got  in  at  all ;  im- 
passable strictures ;  not  strictly  so.  I  suppose  there 
is  no  such  thing  as  impassable  stricture,  unless  there 
happens  to  exist  three  or  four  false  passages  through 
the  perineum,  where,  as  we  sometimes  see  in  the  old 
case,  the  patient  passes  all  the  water  through  the  peri- 
neum by  three  or  four  different  outlets ;  tortuous  sinuses 
communicating  with  the  deeper  parts  of  the  urethra ; 
but,  ordinarily,  a  stricture  is  not  impassable.  A  drop 
or  two  of  urine  escapes  through  it ;  and  where  a  drop 
or  two  of  urine  goes  through,  a  stricture  should  not  be 
considered  as  impassable ;  but  we  ought  to  try  repeat- 
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edly  with  minute,  filiform  bougies  to  find  that  course, 
and  to  get  a  ffuide  into  the  bladder.  This  can  some- 
times  be  accomplished  by  filling  the  healthy  portion  of 
the  urethra  with  five  or  six  small  filiform  bougies. 
We  pass  one  down  to  the  stricture.  It  fails  to  enter. 
We  pass  another,  etc.,  until  the  urethra  becomes  filled 
with  these  little  bougies,  and  stretched  so  much,  that, 
by  a  lucky  chance,  the  fourth  or  fifth  happens  to  catch 
in  the  opening  of  the  stricture,  and  goes  on  into  the 
bladder.  Frequently  a  great  deal  can  be  done  by 
bending  the  bougie  at  a  sharp  angle,  and  then  rotating 
lightly  in  the  hand,  and  seeking  in  that  way  to  make 
the  point  turn  about  until  it  engages  itself  in  the  pas- 
sage. Force  defeats  your  efforts.  No  force  must  be 
used.  I  would  not  argue  that  every  stricture  can  be 
got  through  in  this  way.  I  admit  there  are  occasional 
cases  of  impassable  stricture.  All  efforts  fail,  and 
something  has  to  be  done,  because  either  the  patient 
is  in  danger  of  fresh  extravasation  in  the  perineum,  or 
has  already  been  through  that,  and  has  formed  sinuses 
which  it  is  desirable  to  close.  It  is  essential  that  a 
direct  outlet  should  be  got  into  the  bladder.  In  this 
case,  external  urethrotomy  has  to  be  done  without  a 
guide.  This  is  done  in  two  ways  :  either  a  modifica- 
tion of  Syme's  operation,  passing  down  a  sound  with 
a  conical  point  as  far  as  it  will  go  in  the  stricture ; 
drawing  the  penis  up  and  holding  it  firmly  down 
against  that ;  and  cutting  down  until  we  come  to  the 
healthy  urethra ;  drawing  the  parts  apart,  and  by 
patient  dissecting  and  picking,  endeavoring  to  find  the 
other  end  of  the  urethra,  and  to  get  into  the  bladder. 
That  is  a  modification  of  the  Syme  method.  It  is 
almost  always  a  very  long  operation.  It  is  uncertain ; 
and  sometimes  we  fail,  even  after  a  prolonged  lacera- 
tion of  the  parts,  to  find  the  internal  opening.  Hav- 
ing gone  so  far,  and  having  failed,  it  obviously  will 
not  do  to  stop  there.  We  have  failed  to  get  into  the 
bladder ;  have  wounded  the  parts  so  that  they  easily 
become  absorbing  surfaces  for  any  septic  action  set  up 
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by  infiltration ;  and  a  direct  outlet  must  be  given  to 
the  urine,  through  a  large  opening,  through  the  peri- 
neum. What  is  called  Mr.  Cock's  method  meets  this 
difficulty.  As  I  understand  his  method,  it  was  to 
enter  the  bladder  without  a  guide  ;  or  rather,  to  enter 
the  membranous  urethra ;  and  the  guide  was  the  finger 
in  the  rectum,  pressing  it  on  the  isthmus  of  the  pros- 
tate gland,  and  having  the  membranous  portion  lie  on 
the  finger.  The  surgeon  passed  the  knife  until  he 
was  conscious  the  point  came  down  nearly  to  his 
finger,  and  slid  it  along  until  it  entered  the  membra- 
nous urethra,  and  followed  it  by  a  bougie.  The  opera- 
tion, however,  as  it  has  been  done  here,  is  a  little 
bolder.  The  early  stages  of  the  operation  are  pre- 
cisely the  same,  but  the  surgeon,  instead  of  stopping 
after  he  has  slid  along  the  back  of  the  knife  on  the 
finger  to  the  membranous  urethra,  inclines  the  knife 
upwards,  and  passes  it  into  the  bladder.  This  requires 
a  knife  about  four  inches  long,  with  a  narrow  blade, 
which  glides  down  upon  the  finger  in  the  rectum,  fol- 
lows the  median  line,  and  is  slid  slowly  towards  the 
pubes,  through  the  prostate,  into  the  bladder.  This 
operation  is  generally  successful.  The  bladder  is 
promptly  opened,  and  a  large  outlet  afforded  to  the 
urine.  The  urine  is  at  once  seen  to  trickle  by  the  side 
of  the  knife  before  it  is  withdrawn.  The  surgeon 
then  takes  the  director,  and  holding  the  knife  in  posi- 
tion, slides  the  director  down  by  it  into  the  bladder, 
and  withdraws  the  knife,  and  follows  the  director  on 
with  the  dilator,  or  finger,  or  bougie,  or  catheter,  until 
he  gets  a  free  outlet;  then  a  very  large  catheter  is 
passed  through  the  perineal  wound  into  the  bladder, 
but  not  through  the  penis,  and  the  patient  is  allowed 
to  have  the  urine  flow  off  freely  through  the  perineum. 
This  operation  has  these  advantages  and  defects : 

First  its  defects.  One  defect  is  that  it  does  not  cure 
the  stricture.  The  stricture  has  got  to  be  operated  on 
afterwards.  You  have  gone  behind  the  stricture, 
have  not  restored  the  normal  urethral  canal ;  and  sub- 
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sequently  to  that,  the  patient  has  again  to  be  etherized, 
the  urethra  to  be  restored  by  a  fresh  incision,  so  that 
the  upper  part  is  connected  to  the  lower;  and  then  a 
catheter  passed  into  the  bladder  and  the  perineal 
wound  allowed  to  heal  in  the  ordinary  way,  with  the 
passage  of  a  steel  sound,  of  good  size,  once  in  two  or 
three  days,  until  it  is  healed.  That  is  one  defect  of 
the  operation.  Another  defect  of  the  operation  is  the 
chance  that  you  may  not  get  the  blade  of  your  knife 
exactly  through  the  prostatic  urethra,  and  may  wound 
the  prostate  itself ;  may  inflict  damage  on  the  seminal 
ducts  in  the  prostatic  sinus ;  may  meet  with  some  sub- 
sequent infiltration  or  inflammation  there,  which  will 
interfere  with  the  action  of  the  ducts ;  may  set  up 
prostatitis,  or  some  complication  of  that  kind.  This 
danger  is  not  very  great ;  and  statistics  of  the  opera- 
tion, as  a  temporary  expedient  to  let  off  the  urine,  are 
good.  1  would  not  advocate  it  as  an  operation  to  be 
done  when  anything  else  can  be  done.  Most  of  the 
cases  have  recovered,  unless  the  patients  had  disease 
of  the  kidneys,  in  which  case  it  is  almost  always  fatal. 
Let  us  see  the  cases  to  which  it  is  applicable.  I 
think  it  is  applicable  to  those  terrible  cases  of  extrava- 
sation of  urine  occurring  in  people  of  low  and  degraded, 
and  exposed  life,  and  most  frequently  in  drunkards 
after  great  debauch,  who  are  brought  into  the  hospi- 
tal. Those  patients  are  in  a  deplorable  condition,  in 
which  they  are  going  to  die  in  twenty-four  to  forty- 
eight  hours,  unless  they  are  relieved.  There  has  been 
a  rupture  of  the  urethra.  The  urine  has  already  in- 
filtrated so  that  it  has  filled  the  scrotum  and  penis, 
and  in  some  cases  flows  on  the  pubes  ;  and  in  extreme 
cases  we  have  seen  it  extend  nearly  up  to  the  navel ; 
the  abdominal  cellular  tissue  being  filled  with  urine 
and  gas  ;  the  scrotum  almost  sloughing,  and  the  patient 
approaching  a  state  of  collapse.  Everybody  knows 
that  this  condition  demands  two  things  :  in  the  first 
place,  the  most  prompt  and  free  incisions  through  the 
infiltrated  tissues  in  order  to  prevent  extensive  death 
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of  the  parts  from  decomposition.  Every  surgeon 
admits  that ;  but  the  other  sine  qua  non  is  to  get  a 
direct  and  large  opening  into  the  bladder,  so  that  no 
urine  can  possibly  infiltrate  afterwards ;  and  it  is  in 
this  condition  of  the  parts,  where  the  stricture  has 
existed  a  long  while,  where  the  urethra  has  burst  be- 
hind the  stricture,  where  any  attempt  at  catheterization 
fails,  that  Cock's  operation,  as  modified,  gives  the  best 
results.  Free  cutting  of  all  sloughing  parts ;  care- 
fully seeking  for  the  prostate  and  membranous  urethra ; 
passing  the  knife  exactly  through  the  perineal  centre, 
through  the  prostate,  up  to  the  bladder ;  passing  a 
guide,  passing  a  catheter,  and  dressing  the  parts.  In 
the  large  majority  of  cases  of  this  operation,  where 
the  patient  does  not  die  from  delirium  tremens,  or 
where  the  kidneys  are  not  already  diseased,  recovery 
ensues,  and  ensues  with  marvellous  rapidity.  In 
twenty-four  to  thirty-six  hours,  the  patient  is  evidently 
rapidly  approaching  convalescence.  The  swelling  goes 
down  with  immense  rapidity.  It  is  almost  laughable 
to  see,  if  you  operate  on  one  of  these  cases  in  the 
afternoon,  by  the  next  morning  this  enormous  swelling 
all  gone  ;  and  the  patient  comfortable,  unless  he  is 
suffering  from  delirium  tremens. 

I  believe  in  the  most  gentle,  gradual,  painstaking 
method  to  cure  strictures,  if  you  have  time.  I  would 
much  rather  do  gradual  dilatation  than  any  other  way. 
If  we  are  obliged  to  resort  to  other  methods,  and  if  a 
guide  can  be  got  through  the  stricture,  this  operation 
of  Cock's  is  not  justifiable  ;  but  in  stages  of  extreme 
extravasation,  with  impossibility  of  relief,  it  is  abso- 
lutely the  only  safety  for  the  patient  to  get  a  direct, 
straight  road  into  the  bladder.  Yet  there  are  other 
ways  of  doing  this.  You  can  draw  the  urine  in  other 
ways. 

The  old  way  was  to  tap  the  bladder  through  the 
rectum.  This  is  in  a  case  of  distention,  retention  and 
commencing  extravasation.  The  surgeon  passes  his 
forefinger  into  the  rectum  and  finds  the  isthmus  of  the 
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prostate.  He  endeavors  to  push  it  still  further  until 
he  can  get  beyond  the  prostate  and  feel  the  bladder 
wall  bulging  against  his  finger  in  the  vesical  trigone. 
Then  he  takes  a  long  curved  trocar  and  thrusts  it  up 
into  the  bladder,  and  the  urine  is  emptied  at  once.  The 
disadvantage  of  this  raethod  is  that  it  is  impossible  to 
keep  the  wound  open.  You  may  then  pass  in  care- 
fully a  guide,  and  put  a  good  large  silver,  or  elastic 
catheter  into  the  bladder,  and  fasten  it  in.  It  will 
stay  a  little  while  ;  but  within  twenty-four  hours  it  is 
thrown  out  by  the  passage  of  gas  from  the  rectum,  or 
by  a  passage  from  the  bowels.  You  do  not  establish  a 
leak  into  the  rectum  of  any  duration.  It  is  extra- 
ordinary how  soon  nature  patches  up  this  hole,  and  the 
bladder  fills  up  again  ;  and  a  permanent  fistula  into 
the  rectum  is  not  established  in  this  way. 

A  much  safer  way,  I  think,  where  we  must  imme- 
diately empty  the  bladder,  and  do  not  wish  to  do  any 
bolder  operation,  is  to  aspirate  above  the  pubes.  This 
is  a  harmless  operation,  if  properly  done ;  and  so 
harmless,  that  it  can  be  repeated  five  or  six  —  I  don't 
know  but  more  — times  on' the  same  individual,  with- 
out any  real  danger. 

In  this  case,  the  only  points  are,  to  have  antiseptic 
cleanliness  about  the  wound  and  the  instruments  ;  to 
shave  the  pubes ;  have  the  parts  thoroughly  scrubbed 
and  washed  ;  and  to  enter  the  bladder  close  down 
to  the  level  of  the  pubes.  The  needle  should  be 
small ;  for  urine  will  flow  through  a  small  needle  ;  and 
it  is  very  wise  not  to  take  the  needle  and  bore  it  through 
all  the  tissues  into  the  bladder.  The  needle  gets 
choked  either  with  skin,  or  cellular  tissue  and  fat ;  and 
it  is  best  to  make  a  preliminary  incision  down  to  the 
fat.  This  incision  should  be  small,  transverse,  perhaps 
one-eighth  to  one-fourth  inch  in  length,  but  pretty 
deep.  Then  take  the  needle,  properly  prepared,  and 
holding  it  parallel  to  the  pubes,  or  inclined  a  little 
downwards  and  inwards,  towards  the  base  of  the  pelvis, 
rotate  it  in,  and  it  will  go  with  ease  and  without  block- 
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ing  up  its  lumen.  Probably  the  moment  you  with- 
draw the  stilette  you  see  the  urine  flow ;  or,  if  the 
needle  is  already  attached  to  the  evacuator,  it  can  be 
drawn  off  without  difficulty  in  a  bottle  ;  the  bottle 
emptied  and  refilled,  until  the  bladder  is  reasonably 
empty.  After  you  have  drawn  off  one  bottleful,  you 
will  find,  perhaps,  it  will  cease  to  flow.  Push  the 
needle  about  cautiously  towards  the  fundus,  and  it  will 
flow  again.  When  you  have  drawn  off  a  fair  quantity, 
and  touch  anything  and  a  little  blood  comes,  you  had 
better  stop,  for  you  are  pricking  the  mucous  membrane 
of  the  bladder. 

Frequently  the  result  of  doing  this  once  is,  that  the 
patient  after  resting  twelve  to  twenty-four  hours,  is 
able  to  pass  urine  through  his  stricture,  to  a  moderate 
degree,  enough  to  relieve  himself.  If  not,  aspirate 
again.  It  is  wiser  to  do  it  once  in  twelve  to  eighteen 
hours,  than  to  wait  too  long.  If  you  wait  too  long, 
the  bladder  gets  distended ;  pain  comes  on  ;  and  nothing 
is  gained.  I  regard  this  as  one  of  the  best  improve- 
ments in  urinary  surgery  that  has  been  made.  It 
is  not  dangerous  ;  does  not  injure  the  bladder ;  it  is 
speedy  and  not  painful ;  it  is  preferable,  in  these 
respects,  to  tapping  through  the  rectum. 
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XXXII. 

AFFECTIONS    OF    THE    BLADDER. 

There  are  two  forms  of  extravasation  of  urine  with 
which  it  seems  very  necessary  to  be  familiar.  One 
form  is  due  to  stricture,  and  dilatation  and  ulceration 
of  the  urethra  behind  it,  and  a  giving  way  of  the  wall 
forming  a  minute  opening.  This  is  followed  by  some 
sensation  of  pain  every  time  the  patient  passes  water, 
and  some  straining ;  not  by  very  marked  symptoms. 
With  this  condition  the  patient  will  continue  to  walk 
about  and  follow  his  usual  occupation,  for  some  days. 
Moreover,  the  external  appearances  are  not  very 
marked.  A  small,  hardened  spot  will  be  found  in  the 
perineum  just  behind  the  bulb,  which  feels  merely 
hard,  is  not  red  or  tender.  This,  however,  is  a  small 
pocket  of  urine  extravasated  into  the  tissues,  and  it 
will  very  gradually  extend  ;  because  with  a  small  open- 
ing the  hydraulic  force  behind  it  is  relatively  small, 
and  the  amount  of  urine  pumped  out  into  the  tissues 
at  each  time  of  urination  is,  perhaps,  but  two  or  three 
drops ;  so  that  this  condition  may  go  on  a  good  while 
before  it  gives  rise  to  extensive  extravasation,  if,  in- 
deed, it  ever  does.  The  thing  it  does  do  is,  usually,  to 
lie  so  long  in  this  place,  and  to  gradually  decompose  ; 
so  that  local  abscess  results,  and  the  patient  has  what 
is  called  perineal  abscess.  This  having  evacuated 
itself,  or  been  opened,  gives  exit  to  pus,  and  finally 
forms  a  urinary  fistula. 

Now,  on  the  other  hand,  there  is  the  other  form  of 
extravasation  of  urine,  which  is  very  rapid  and  intense 
in  its  effects,  where  the  urethra  has  given  way  in  front 
of  the  triangular  ligament  to  a  large  extent,  sometimes 


558  LECTURES  ON  SURGERY. 

as  a  result  of  strictures,  frequently  the  result  of  vio- 
lence. In  this  case  the  rent  is  large ;  urine  is  pumped 
out  into  the  tissues  rapidly ;  and  being  checked  from 
going  back  towards  the  nates  by  the  attachment  of  the 
fascia,  which  forms  an  exact  line  along  the  middle  of 
the  perineum,  it  is  turned  forward  into  the  loose  tis- 
sues of  the  bulb,  cellular  tissue  of  the  penis,  and  into 
the  scrotum ;  thence  on  up  the  cords,  and  into  the  tis- 
sues around  the  groin,  and  thence,  sometimes,  upon 
the  abdomen.  In  this  form,  frequently  accompanied 
as  it  is  by  bruises  and  ecchymoses,  the  patient  has 
very  rapid  and  intense  symptoms ;  cannot  keep  about ; 
has  to  give  up ;  is  prostrated  by  the  affection.  High 
fever  and  violent  sweats  prevail  also ;  and  the  patient 
passes  very  little,  if  any,  water  by  the  natural  pas- 
sages ;  whereas  in  the  other  affection  he  passes  a  good 
deal.  Urinary  retention  takes  place.  The  bladder 
becomes  more  and  more  filled  and  distended.  The 
ureters  pour  it  into  the  bladder  faster  than  it  can  be 
extravasated  into  the  tissues ;  consequently,  the  abdo- 
men becomes  large  and  tender,  and  all  the  symptoms 
are  intense.  This  patient,  after  a  day  or  two  of 
misery,  has  to  seek  the  hospital,  where  a  severe  opera- 
tion has  to  be  done.  This  form,  if  not  relieved,  is 
very  dangerous.  I  do  not  say  it  would  be  necessarily 
fatal.  It  would  not  be  in  every  case,  for  we  see  some 
patients  who  have  gone  through  the  natural  history  of 
the  disease  without  dying.  In  this  case,  nature  makes 
numerous  openings  for  the  escape  of  the  urine,  and  the 
patient's  life  is  spared  at  the  expense  of  a  perineum 
and  scrotum  filled  with  urinary  fistulse,  through  which 
urine  passes  almost  like  a  colander,  none  escaping  by 
the  urethra.  These  patients  continue  several  years  in 
this  condition  if  not  relieved  ;  and  the  thighs,  scrotum 
and  parts  about  the  perineum  become  riddled  with  long 
sinuses,  looking  a  good  deal  like  the  sinuses  of  old  hip 
disease ;  one  heals  a  little  while,  another  bursts  open ; 
and  there  is  constant  leaking  of  urine  through  them. 
I   mention    this    to   prove   that   nature   does    relieve 
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this  condition.  The  patient  does  not  usually  die  of 
retention,  nor  of  sloughing  nor  sepsis,  but  recovers, 
after  a  fashion,  with  these  extreme  discomforts.  None 
the  less  important  is  it  to  make  early  openings  to  re- 
store the  natural  passage  to  the  bladder,  and  get  rid  of 
all  these  abscesses  as  speedily  as  we  can.  The  scro- 
tum is  very  apt  to  slough,  the  testes  to  be  exposed,  but 
even  then  they  do  not  perish.  They  catch  on  with 
granulations,  and  frequently  cover,  after  a  while,  by  a 
spontaneous  process  of  nature,  in  the  most  surprising 
manner. 

On  the  other  hand,  there  is  also  one  other  form  of 
urinary  extravasation  which  is  rapidly  fatal,  and  that 
is  inside  the  pelvis.  In  that  case  the  patient  has  met 
with  fracture  of  the  pelvis,  some  extreme  crushing 
force,  a  blow  which  has  ruptured  the  neck  of  the 
bladder,  or  torn  behind  the  triangular  ligament.  When 
this  extravasation  takes  place  within  the  pelvis,  it 
must  be  behind  the  anterior  layer  of  the  triangular  liga- 
ment, and  usually  it  is  the  neck  of  the  bladder  which 
is  torn.  In  this  case  no  urine  can  be  passed.  In- 
tense pain  and  burning  come  on  in  the  lower  part  of 
the  abdomen.  The  patient  makes  frequent  and  fruit- 
less efforts  to  pass  water,  straining  violently.  If  he 
succeeds  in  passing  anything,  it  is  a  drop  or  two  of 
blood  from  the  meatus.  Nothing  appears  externally, 
except  the  fact  that  he  has  had  a  bruise,  or  fract- 
ure. Meanwhile,  rapid  symptoms  of  pelvic  cellu- 
litis and  peritonitis  come  on  ;  and,  unless  relieved,  the 
patient  perishes  in  about  thirty-six  to  forty-eight  hours, 
with  a  rapid  inflammation  of  the  peritoneal  surfaces. 
In  this  case  the  urine  is  extravasated  behind  the 
triangular  ligament  into  the  tissues  of  the  pelvis  ;  runs 
about  more  or  less  ;  affects  the  retro-peritoneal  spaces  ; 
may  affect  the  peritoneum  itself ;  and,  at  any  rate, 
gives  rise  to  intense  inflammation. 

This  condition  of  things  calls  for  relief,  if  possible. 
Nowadays  it  is  quite  justifiable  to  attempt  to  secure 
the  wounded  bladder,  usually  by  an  incision  over  the 
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pubes,  so  that  it  may  be  managed,  and  seen  to.  Some- 
times, however,  if  proof  can  be  got  that  the  rupture  is 
close  to  the  neck,  and  nowhere  else,  it  is  wiser  to  at- 
tack it  by  the  route  through  the  perineum.  But  if  there 
is  evidence  of  great  extravasation  going  on,  then  the 
pelvis  and  the  bladder  are  surely  ruptured,  and  per- 
haps it  is  wiser  to  make  the  opening  over  the  pubes, 
instead.  Now  it  has  always  seemed  to  me,  that  in 
many  of  these  cases  where  we  open  over  the  pubes,  it 
would  be  well  to  open  through  the  perineum  also.  It 
gives  us  the  best  possible  drainage,  and  can  do  no  pos- 
sible harm ;  and  both  operations  are  quite  justifiable  in 
this  extreme  class  of  cases.  I  believe  if  both  these 
operations  were  used  early  in  these  cases,  that  most  of 
the  lives  would  be  saved. 

No  more  terrible  accident  can  happen,  I  think,  to  a 
young  person  than  falling  astride  of  some  hard  sub- 
stance, and  rupturing  the  urethra  in  some  part  of  its 
course  between  the  bulb  and  the  neck  of  the  bladder, 
in  the  membranous  portion.  This  happens  occasion- 
ally to  sailors  in  coming  down  from  aloft  and  striking 
upon  a  stay.  It  has  happened  to  persons  getting  out 
of  a  wagon  over  a  wheel.  It  happens  also  in  a  great 
variety  of  ways  where  people  happen  to  come  astride 
of  hard  objects.  The  object  must  be  firm  and  small  to 
hit  on  the  urethra,  between  the  legs,  in  the  perineum ; 
and  the  rupture  is  immediately  followed  by  minute  ex- 
travasation ;  goes  on  slowly,  like  the  one  we  described 
in  the  first  instance.  This  gives  rise  to  an  abscess, 
abscess  to  operation,  operation  to  direct  inlet  to  the 
bladder,  and,  subsequently,  to  attempts  to  secure  the 
urethra.  This  form  of  rupture  gives  rise  to  the  most 
intractable  and  obstinate  form  of  stricture,  about  the 
worst  you  can  treat.  It  may  be  impossible  to  know 
that  the  urethra  is  accurately  matched.  It  may  never 
be  accurately  matched.  The  calibre  is  diminished, 
and  this  tends  to  contract  like  a  string  around  the 
urethra ;  so  that  the  patients  frequently  come  back  to 
the  hospital  after  several  successive  operations,  which 
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have  clone  a  great  deal  of  good,  to  have  them  repeated 
over  again,  to  have  a  new  perineal  section  done,  or  a 
new  dilatation.  Once  get  a  fair  channel  in  through 
the  natural  passages,  of  course  the  patient's  only  safety 
is  the  frequent  passage  of  bougies,  afterwards.  Chil- 
dren and  hospital  patients  frequently  neglect  them- 
selves, and  the  trouble  recurs  over  and  over  again. 

Retention  of  Urine.  —  That  is  a  fruitful  source  of 
trouble.  It  is  frequently  overlooked.  The  reason 
that  it  is  overlooked  is  this :  The  bladder  at  first  re- 
sents very  much  being  stretched  beyond  its  normal 
capacity  by  urine.  The  patient,  however,  if  he  has 
an  organic  or  even  a  spasmodic  stricture,  may  be  unable 
to  pass  water,  and  the  urine  gradually  accumulates, 
until,  when  it  gets  beyond  a  quart,  it  becomes  intensely 
painful,  and  the  patient  makes  violent  efforts  to  pass 
it.  Not  succeeding,  however,  after  a  while  the  pain 
subsides,  and  the  bladder  becomes  non-sensitive,  and,  as 
it  were,  paralyzed,  distended.  The  bladder  does  not 
burst ;  but  having  reached  the  extreme  limit  of  disten- 
tion, the  sphincter  at  the  mouth  of  the  bladder  gives 
way,  and  leaking  takes  place.  The  patient  begins  to 
overflow ;  and  there  is  a  constant  dribbling  of  a  few 
drops  going  on  through  the  urethra,  which  is  sufficient 
to  keep  the  bladder  so  full  and  no  fuller,  and  to  pre- 
vent rupture  by  overdistention.  In  this  condition  of 
things,  the  patient,  who  is  careless  about  himself,  may 
imagine  that  he  has  been  relieved,  and  does  not  re- 
quire anything  more.  The  physician  sometimes  is  de- 
ceived, because  in  the  old  patient  it  may  be  said  that 
he  has  some  form  of  paralysis,  and  his  water  is  running 
away  from  him  all  the  time  ;  whereas  really  he  has 
got  from  one  to  three  pints  of  water  in  the  bladder  all 
the  time,  and  only  the  overflow  is  passing  off.  That 
is  especially  true  of  old  people,  and  of  those  who  have 
had  various  forms  of  depressing  disease.  Of  course,  I 
need  not  say  to  you  what  is  probably  insisted  on  in  all 
the  other  courses  on  treating  acute  diseases,  that  strict 
attention  to  the  emptying  of  the  bladder  is  one  of  the 
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fundamental  rules  in  treating  all  forms  of  acute  dis- 
ease. That  should  be  inquired  about  and  watched 
every  day. 

If  the  patient  with  typhoid  fever,  for  instance,  is  in- 
different ;  and  lying  on  his  back ;  and  has  not  a  dis- 
tended abdomen  ;  and  on  percussing  over  the  pubes 
you  do  not  get  any  particular  dulness ;  that  does  not 
prove  that  the  bladder  is  empty.  It  only  proves  that 
the  bladder  is  not  distended  above  the  brim  of  the  pel- 
vis. If  you  reflect  on  the  situation  of  the  bladder  in 
the  pelvis,  when  the  rectum  is  empty,  a  great  deal  of 
room  is  afforded  to  hold  water  without  appearing  much 
above  the  brim  of  the  pelvis.  So  many  times  have  I 
been,  and  have  seen  others  deceived  in  this  way,  when 
there  was  found  to  be  sixteen  to  twenty  ounces  of 
urine  lying  concealed  in  the  pelvis.  So  that  in  these 
cases  of  delirium,  or  dementia,  or  stupor,  or  fever,  or 
injuries,  strict  knowledge  must  be  obtained  that  the 
bladder  is  empty  ;  because  it  insidiously  fills  ;  dilates  ; 
loses  its  power ;  and  repeated  instances  of  inflamma- 
tion of  the  bladder  have  occurred  simply  from  the  fact 
that  distention  has  not  been  recognized.  Dribbling, 
running  away  of  urine,  should  make  you  suspect  that 
there  was  a  great  body  of  urine  behind.  This  would 
not  be  true,  of  course,  of  the  true  paralytic,  where 
there  is  paraplegia ;  or  in  very  old  people  in  certain 
stages  of  low  disease ;  but  in  ordinary  cases,  it  is  wiser 
to  have  a  catheter  passed  at  once,  and  be  sure  the 
bladder  is  empty. 

What  harm  does  urine  do  if  it  does  lie  there,  pro- 
vided a  sufficient  quantity  is  passed  off  by  dribbling  to 
prevent  intense  stretching  of  the  bladder  ?  By  decom- 
position, and  the  decomposition  of  salts,  especially  the 
phosphates ;  and  gradually  by  the  urine  becoming  ex- 
tremely ammoniacal,  and  finally  irritating  the  bladder, 
so  that  the  mucous  coat  throws  off  great  quantities  of 
mucus  to  relieve  the  irritation.  This  finally  decom- 
poses in  the  alkaline  urine  and  turns  into  pus ;  and  we 
have  chronic  inflammation  of  the  bladder,  with  puru- 
lent catarrh,  established. 
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The  treatment  of  inflammation  of  the  bladder  is 
naturally  divided  into  two  parts,  according  as  it  is  acute 
or  chronic.  The  bladder  may  be  acutely  inflamed 
from  some  sudden  cause,  as  sudden  retention,  or  abuse 
of  alcohol,  or  sudden  exposure  to  great  cold,  or  the 
metastatic  effect  of  some  other  disease  going  on  in  the 
body. 

The  symptoms  of  acute  inflammation  of  the  blad- 
der are  so  marked  that  any  one  can  scarcely  over- 
look them.  There  is  a  great  deal  of  pain,  a  con- 
stant effort  to  pass  urine.  The  urine  scalds  and  burns 
terribly  in  passing.  The  patient  makes  a  great  many 
efforts  to  pass  it  spasmodically.  It  comes  in  a  few 
drops  and  stops.  With  this  there  is  the  same  straining 
produced  in  the  rectum  as  in  the  bladder.  The  rectum 
is  irritated  and  mucus  extruded.  The  mucous  lining 
of  the  rectum  is  forced  down ;  and  the  patient  is  pass- 
ing his  time  on  the  stool  trying  to  pass  water,  and  ap- 
pearing as  if  trying  to  have  an  operation  from  the 
bowels. 

This  condition  of  things  calls  for  gentle  catheteriza- 
tion, and  for  active  treatment  to  subdue  the  inflamma- 
tion. Sometimes  leeches  to  the  perineum,  about  the  pros- 
tatic region,  are  useful ;  hot  fomentations  are  frequently 
very  useful.  A  large  amount  of  diluent  drinks  of  a 
character  to  soothe  the  irritation ;  mucilaginous  drinks 
should  be  given ;  and  opium  administered  by  the  rec- 
tum. We  have  the  opium  absorbed  directly  from  the 
rectum  in  and  about  the  base  of  the  bladder ;  and  in 
the  form  of  a  suppository,  or  enema  of  hot  starch  and 
laudanum,  it  does  a  great  deal  of  good  in  quieting  the 
irritation. 

This  disease  is  short.  In  three  or  four  days  it  is 
over,  and  the  patient  then  is  gradually  relieved.  It 
requires  active  treatment ;  but  the  chronic  inflamma- 
tion of  the  bladder,  which  is  marked  by  ammoniacal 
urine,  retention  of  urine,  formation  of  pus,  etc.,  is 
much  more  tiresome  to  treat ;  and  years  in  getting 
well,  frequently  ;  if  it  does  get  well.     In  this  condition, 
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it  is  very  important  to  draw  off  what  is  called  the  re- 
sidual urine,  and  then  wash  out  the  bladder  with  a 
solution  of  boracic  acid,  which  seems  to  be  about  as 
good  as  anything,  and  which  can  be  done  very  readily 
through  the  penis,  even  with  an  ordinary  catheter ;  or, 
if  we  wish,  we  can  have  a  catheter  with  a  double  cur- 
rent. The  caution  to  be  observed  is  never  to  let 
enough  flow  into  the  bladder  to  distress  the  patient. 
Stop  short  of  distress ;  and  about  four  ounces  is  the 
limit.  It  should  be  warm,  and  allowed  to  flow  in  very 
gently  through  a  bag,  or  fountain  syringe.  As  soon 
as  about  four  ounces  have  flowed  in  it  should  be 
allowed  to  flow  out,  and  be  repeated  over  and  over 
again,  until  the  fluid  comes  back  perfectly  clear;  and 
this  to  be  done  at  least  twice  a  day.  No  agent,  I 
think,  is  so  useful  to  give  internally  in  these  cases  as 
boracic  acid,  finely  pulverized,  about  twenty  grains, 
two  or  three  times  a  day.  It  frequently  will  clear  up 
the  urine  without  any  other  treatment ;  and  seems  to 
have  a  direct  action  upon  this  irritation  in  the  bladder. 
In  old  cases  of  chronic  catarrh  of  the  bladder,  without 
nauch  pain,  the  old-fashioned  remedy  of  balsam  of 
copaiba  is  extremely  useful ;  has  as  good  an  effect  as 
in  inflammations  of  the  urethra,  especially  in  old 
people  with  cystitis ;  and  it  seems  to  bring  about  very 
good  results ;  here,  also,  we  use  boracic  acid,  and 
washing  out  the  bladder. 

There  is  one  caution  to  be  observed  about  drawing 
off  the  urine  in  a  case  of  old  retention.  Bear  in  mind 
that  the  bladder  has  been  accustomed  to  be  distended 
a  good  while.  If  you  then  pass  a  catheter  and  succeed 
in  drawing  off  the  water,  and  draw  it  all  off,  pain  is 
brought  on.  The  bladder  contracts  violently.  Its 
wall  easily  bleeds.  Haemorrhage  takes  place  into  the 
bladder,  and  moj*e  irritation  is  set  up  than  is  necessary  ; 
hence  some  urine  had  better  be  left  in  the  bladder, 
and  catheterization  repeated.  Then,  of  course,  if  we 
wash  out  the  bladder  gently  with  about  four  ounces  at 
a  time,  we  keep  it  slightly  full  of  fluid ;  and  we  can 
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wash  out  the  remains  of  the  urine  with  the  injection 
we  use.  Quite  severe  symptoms  have  been  sometimes 
produced,  in  cases  of  chronic  retention,  by  drawing  off 
one  or  two  quarts  from  the  bladder,  at  once.  If  the 
bladder  has  been  distended  a  good  while  it  is  not  good 
treatment ;  although  one  is  strongly  tempted  to  empty 
absolutely,  yet  it  is  not  good  treatment,  and  repeated 
catheterizations  are  much  the  safer  course. 

When  the  male  gets  beyond  fifty  years  of  age,  he, 
as  a  rule,  begins  to  experience  slowness  and  difficulty 
in  passing  water ;  more  frequent  calls  and  slowness. 
That  is  not  universal,  but  in  the  large  proportion  of 
people  it  is  the  rule.  In  almost  every  case,  this  slow- 
ness in  passing  water  is  due  to  a  thickening  of  the 
prostate  gland,  which  guards  the  neck  of  the  bladder. 
This  may  be  very  slight  at  first ;  but  it  interferes  with 
the  prompt  action  of  the  accelerator  urinse  fibres,  and 
the  urine  flows  more  slowly.  The  reason  why  the 
patient  has  to  go  more  frequently  is  usually  because, 
owing  to  this  condition  of  things,  he  does  not  com- 
pletely empty  the  bladder  at  any  one  effort.  He  thinks 
he  does ;  but  a  little  remains  in  the  fundus  of  the  blad- 
der, behind  the  prostate.  That  soon  accumulates  an 
ounce  or  more,  and  gives  rise  to  a  new  call. 

In  the  child  the  prostate  gland  is  rudimentary ;  and 
if  we  cut  for  stone  in  the  child,  and  expect  to  guide 
ourselves  at  all  by  the  limits  of  the  prostate  gland, 
having  the  idea  in  our  minds  that  we  must  not  cut 
beyond  those  limits,  we  shall  be  entirely  led  astray, 
because  the  prostate  gland,  as  such,  is  purely  rudi- 
mentary in  the  child.  After  puberty,  it  begins  to 
develop  to  a  marked  degree ;  retains  its  size  until 
middle  life ;  and  then  begins,  as  a  rule,  to  slowly  en- 
large. If  it  happens  to  enlarge  symmetrically,  it  does 
not  do  any  great  harm  beyond  making,  perhaps,  a 
little  slowness  and  disability  in  passing  water  in  old 
age ;  but,  unfortunately,  the  prostate  gland  is  not  a 
gland  as  such,  and  is  made  up  of  a  series  of  glands  in- 
terlaced with  fibrous  tissue.     This  tissue  develops  into 
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what  might  be  called  fibrous  tumors.     The  isthmus,  or 
union  of  the  two  halves  of  the  prostate  gland,  espe- 
cially, develops  into  a  fibrous  growth,  sometimes  form- 
ing what  is  called  a  bar  across  from  one  side  of  the 
gland  to  the  other ;  and  in  that  way  frequently  imped- 
ing the  passage  of  the  urine,  and  catching  the  catheter  ; 
and  in  other  cases  forming  an  absolute  lobe,  which 
projects  up  into  the  back  portion  of  the  urethra  as  it 
enters  the  bladder,  and  obstructs  the  flow  of  urine,  and 
acts  almost  as  a  valve.     This  is  a  positively  morbid 
condition ;  that  is,  although  it  comes  on  in  many,  yet 
it  is  an  abnormal  growth  of  tissue  in  an  unfortunate 
place,  just  as  much  so  as  a  tumor  would  be.     The  re- 
sult of  this  enlargement  or  development  of  the  prostate 
gland  is  also  to  lengthen  the  urethra  very  much ;  so 
that  the  distance  from  the  meatus  urinarius   to  the 
bladder,  in  one  of  these  prostatic  cases,  is  at  least  one- 
third  to  three-fourths  of  an  inch  greater,  according  to 
the  size  of  the  prostate,  than  in  the  same  individual  in 
a   perfectly   normal    condition.      In    addition   to   the 
length  increasing  so  much,  it  also  alters  the  natural 
curve  of  the  canal.     A  short-curve  catheter  cannot  get 
in ;  hence  the  necessity  of  using  what  is  called  a  pros- 
tatic curve,  which  has  a  very  long  sweep ;  a  catheter 
made  about  an  inch  longer  than  the  ordinary  instru- 
ment.    Where  this  fails,  we  have,  fortunately,  another 
resource,  which  generally  succeeds,  in  the  perfectly 
soft  catheter,  which  is  made  of  soft  rubber ;  and  that 
is  slowly  passed  into  the  meatus  and  down  through  the 
passages  without  force.     This  form  of  catheter  has  no 
resisting  power,  no  stilette.     It  is  like  passing  a  rubber 
tube  into  the  bladder.     It  is  smooth,  and  will  not  irri- 
tate.    It  is  oiled  very  perfectly,  and  slowly  rotated 
down.     Frequently  the  patient  can  pass  it  best  him- 
self ;  and  after  a  while  it  will  coax  its  way  up  over  the 
third  lobe  in  a  way  the   solid  catheter  will  not  do. 
Since  the  introduction  of  this  soft  catheter  a  great  re- 
source has  been  added  to  our  treatment  of  chronic 
prostatitis ;  because  the    patient   is   thus  enabled  fre- 


LECTURES  ON  SURGERY.  567 

quently  to  use  a  harmless  instrument,  whereas  the 
elastic  catheter  with  a  stilette,  or  the  metallic  catheter, 
is  liable  to  wound  and  bruise  some  portion  of  the  pros- 
tatic tumor ;  to  lead,  perhaps,  to  a  false  passage ;  and, 
at  any  rate,  frequently  to  fail  in  getting  into  the 
bladder. 

It  is  very  difficult  sometimes  to  tie  securely  a  cathe- 
ter in  the  bladder  in  these  cases.  Of  course,  you  can 
pass  a  large,  long,  curved  silver  catheter  into  the  blad- 
der, and  that,  with  tapes  and  plaster,  will  stay ;  but  the 
elastic  one  that  is  passed  in  and  fastened,  after  the 
stilette  is  withdrawn,  although  for  a  few  hours  it  does 
very  well,  is  finally  thrown  out  by  the  muscles  of  the 
bladder  and  urethra ;  and  you  will  be  quite  surprised 
to  find  that  this  not  infrequently  takes  place  after  the 
patient  gets  asleep  at  night,  and  perhaps  a  partial  erec- 
tion occurs ;  and  the  catheter  has  to  be  re-introduced 
the  next  morning.  I  allude  to  this  because  it  is  not 
mentioned  often,  and  it  is  a  thing  we  have  got  to  look 
out  for  all  the  time. 

Now,  in  these  cases  of  enlarged  prostate  in  old 
people,  all  the  symptoms  are  produced,  finally,  which 
occur  in  chronic  retention.  In  other  words,  you  have 
got  a  bladder  which  is  incapable  of  emptying  itself 
completely.  The  reason  it  is  so  is  because  it  has  a 
large  tumor  at  its  mouth  instead  of  the  ordinary  pros- 
tatic gland.  When  distention  becomes  sufiicient  to 
bring  on  a  powerful  extrusive  effort  of  the  bladder,  a 
portion  of  the  fluid  is  poured  out.  A  considerable 
quantity  is  accumulating  at  the  fundus  of  the  bladder, 
behind  the  bar,  or  third  lobe  of  the  prostate.  There  it 
speedily  decomposes,  and  gives  rise  gradually  to  symp- 
toms of  chronic  cystitis ;  so  that  chronic  inflammation 
of  the  prostate  speedily  follows  this  hypertrophy  of 
the  prostate,  and  then  inflammation  of  the  bladder ; 
and  then  the  patient  begins  to  suffer  much,  making 
frequent  efforts  at  straining,  and  never  succeeding, 
probably,  in  emptying  the  bladder,  or  the  pus  that  ac- 
cumulates there.     Moreover,  you  may  be  deceived  by 
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his  story,  and  in  watching  the  urine  he  passes ;  for  it  is 
only  once  in  twenty-four  hours,  perhaps,  that  the  pus 
which  accumulates  passes.  I  have  been  struck  with 
the  fact  that  these  patients  will  pass  water,  and  pass 
only  the  surface.  The  pus,  which  is  in  a  thick, 
creamy  layer,  is  resting  on  the  fundus  of  the  bladder ; 
and  does  not  get  emptied  by  the  urethra.  If  this  pa- 
tient is  catheterized,  the  true  condition  of  things  will 
be  found  ;  and  this  is  a  very  lamentable  state  of  things, 
and  frequently  the  commencement  of  a  fatal  change. 
The  patient  who  has  had  chronic  enlargement  of  the 
prostate,  and  whose  bladder  begins  to  get  thoroughly 
out  of  order,  with  incessant  calls  to  pass  water,  and 
chronic  cystitis,  frequently  degenerates  fast ;  and  often 
dies,  after  a  few  weeks  of  great  suffering.  The  at- 
tempts at  passing  water  are  incessant ;  the  patient, 
perhaps,  waking  every  half-hour  at  night,  and  making 
straining  efforts  and  passing  a  few  drops. 

The  correct  treatment  is  catheterization  with  a  soft 
catheter ;  to  wash  out  the  bladder ;  following  this  up 
with  great  regularity  at  least  once  in  twelve,  or  eight 
hours.  If  this  is  done  carefully,  the  last  thing  at 
night ;  if  the  bladder  is  emptied  and  washed  out ;  the 
patient  almost  invariably  gets  some  hours  of  good  sleep 
before  demand  for  urination  comes.  Then  it  should 
be  done  again  in  the  morning ;  and,  possibly  in  bad 
cases,  once  again  in  the  afternoon.  The  patient  should 
be  taught  to  pass  the  catheter  himself ;  and  an  intelli- 
gent assistant  frequently  can  take  the  place  of  the 
doctor  in  assisting  to  pass  the  soft  catheter  and  wash- 
ing out  the  bladder ;  which  can  be  done  with  ease  if  a 
little  care  and  patience  are  used.  In  addition  to  this, 
also,  it  is,  of  course,  very  important  that  the  state  of 
the  bowels  should  be  attended  to ;  that  the  rectum 
should  be  kept  free  from  hard  masses,  and  the  patient's 
general  health  kept  up. 

Sometimes  this  condition  of  things  becomes  so  un- 
bearable, that  two  other  modes  of  operation  have  been 
devised,  and  sometimes  consented  to  by  the  patient,  to 
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relieve  the  chronic  enlargement  of  the  prostate.  One 
is  to  make  a  permanent  opening  through  the  perineum, 
and  allow  the  patient  to  pass  water  through  the  peri- 
neum. It  is  thus  impossible  for  pus  to  accumulate. 
It  has  to  run  out;  and  we  have  a  ready  means  of 
washing  out  the  bladder  and  keeping  it  in  a  healthy 
condition.  If  the  patient  is  willing  to  have  this  done, 
it  may  save  life.  Generally,  they  prefer  to  try  other 
things.  The  other  mode  of  operation,  which  is  more 
modern,  and  which  has  been,  I  believe,  reasonably  suc- 
cessful, is  to  open  through  the  perineum,  or  sometimes 
over  the  pubes,  and  remove  the  third  lobe  by  curetting, 
or  cutting  off,  either  with  the  ecraseur,  or  wire,  or 
curette,  as  the  case  may  be ;  and  to  re-open,  so  to 
speak,  the  normal  passage  through  the  prostate,  by  de- 
stroying this  valve  which  lies  at  the  outlet  of  the  blad- 
der. This  is  more  of  an  operation  ;  entails  some  risk ; 
but  has  been  reasonably  successful  where  it  has  been 
done. 

There  occasionally  occurs  such  a  thing  as  acute  inflam- 
mation of  the  prostate  gland,  followed  by  abscess.  This 
is  rapid,  and  the  symptoms  intense.  At  first  they  are 
those  of  ordinary  acute  inflammation  of  the  bladder ; 
terrible  straining  and  tenesmus ;  fever,  sweats,  etc. 
Then,  if  examination  is  made  by  the  rectum  with  the 
finger  (which  ought  always  to  be  done  in  these  cases 
of  suspected  prostatic  inflammation),  it  will  be  found, 
usually,  that  one  lobe  of  the  prostate  is  larger  than  the 
other ;  and  hotter,  sensibly  so,  to  the  finger ;  and  very 
tender ;  and  after  two  or  three  days,  if  examinations 
are  repeated,  it  will  be  found  to  have  softened ;  that  is 
to  say,  you  will  find  one  lobe  larger  than  the  other,  a 
little  softer ;  and  at  one  point,  perhaps,  you  are  con- 
scious that  it  dimples  under  the  finger.  That  means 
prostatic  abscess.  If  left  to  itself,  it  will  burst,  and 
usually  into  the  rectum.  It  is  better  to  open  it  into 
the  rectum,  and  have  it  drained  off.  The  opening  into 
the  rectum,  whether  spontaneous  or  cut,  closes  again ; 
and  the  patient  is,  in  that  way,  relieved. 
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In  very  delicate  young  subjects,  especially  boys  at 
all  inclined  to  tubercle  or  scrofula,  acute  inflammation 
of  the  prostate  sometimes  follows  violent  forms  of 
exercise,  which  press  constantly  upon  the  perineum,  as 
prolonged  bicycle-riding,  or  things  of  that  kind.  Of 
course,  this  does  not  occur  in  the  average  person. 

Sometimes  I  have  seen  these  abscesses  come  forward 
and  present  themselves  at  the  perineum.  In  that  case 
we  open  through  the  perineum,  and  wash  out  and 
drain.  Usually,  however,  they  either  break,  or  are 
opened  through  the  rectum. 

Occasionally,  in  the  case  of  an  old  man,  you  will 
find  all  the  symptoms  of  chronic  prostatitis  and  reten- 
tion, going  on  together,  with  evidently  something 
more ;  that  is  to  say,  the  patient  tells  you  he  has  a 
great  deal  of  pain  in  having  a  passage  from  the  bowels  ; 
and  evidently  he  is  emaciated  and  suffering  from  some 
organic,  affection.  If  the  usual  examination  is  now 
made  by  the  rectum  with  the  finger,  you  not  only  feel 
an  enormously  enlarged  prostate,  but  something  quite 
different  in  it ;  that  is,  lumps  —  hardened,  irregular, 
and  sometimes  almost  of  stony  hardness.  This  disease 
is  cancer  af  the  prostate.  Now  you  can  easily  distin- 
guish  this  from  cancer  of  the  rectum,  from  the  fact 
that  it  is  strictly  limited  to  the  prostate,  and  does  not 
involve  the  mucous  membrane  of  the  rectum  at  all. 
The  mucous  membrane  can  be  slipped  about  over  it  on 
the  finger ;  but  deep  in,  beyond  that,  on  the  prostatic 
surface,  is  felt  this  series  of  indurations,  which  are 
scirrhus  ;  hard,  stony  indurations  of  the  prostate  gland. 
This  condition,  I  presume,  is  irremediable. 

Rarely  in  young  people,  occasionally  in  old  people, 
you  have  tubercle  of  the  prostate.  In  this  case  the 
tubercle  frequently  goes  farther,  involves  the  kidneys, 
and  a  fatal  result  follows  after  some  time. 
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XXXITL 

STONE    IN    THE    BLADDER. 

You  know,  of  course,  that  stones  are  formed  from 
deposition  of  the  salts  of  the  urine  which  are  not  held 
in  solution,  but  which  deposit  and  crystallize.  That 
may  take  place  in  the  kidney,  frequently  does.  It 
may  take  place  also  in  the  bladder.  Usually  it  takes 
place  in  the  bladder.  The  patient  has  a  history  of 
what  is  called  an  attack  of  gravel ;  passing  a  little  cal- 
culus through  the  ureter  into  the  bladder.  After  it 
drops  into  the  bladder,  the  pain  ceases.  If  he  is  fortu- 
nate, he,  in  a  day  or  two  perhaps,  passes  it  off  through 
the  urethra,  and  feels  it  scrape  as  it  passes,  or  hears  it 
strike  as  it  is  ejected.  But  frequently,  after  the  attack 
is  over,  and  it  passes  into  the  bladder,  he  thinks  no 
more  of  it.  It  remains  there.  This  little  calculus 
speedily  becomes  a  nucleus  for  attracting  crystals  which 
form  upon  it ;  and  they  may  be  of  any  kind,  but  usu- 
ally the  core  or  centre  of  the  stone  is  of  uric  acid  and 
the  surface  of  phosphates.  The  phosphates  deposit 
much  more  rapidly  than  uric  acid.  The  uric  acid  part 
of  the  stone  is  generally  small,  but  the  shell  is  usually 
very  large,  and  soft,  and  friable,  and  of  rapid  formation. 
Occasionally,  also,  in  the  dyspeptic  and  feeble  person, 
who  is  subject  to  the  oxaluric  diathesis,  the  oxalate  of 
lime  deposits  in  the  bladder,  and  the  formation  of  stone, 
what  is  called  the  mulberry  calculus,  goes  on  :  it  re- 
sembles the  mulberry  in  its  shape  and  projections. 
This  stone  is  the  most  dense  and  heaviest  of  all ;  and 
usually  occasions  the  most  intense  suffering.  The 
stone  covered  with  phosphates  will  be  tolerated  in  the 
bladder  a  good  while,   because   it  is  not  very  rough  ; 


572  LECTURES  ON  SURGERY. 

but  the  mulberry  calculus  is  intensely  painful,  from  the 
projections  and  from  the  weight. 

Hereditary  influence  is  thought  by  most  to  have  an 
influence  in  the  production  of  stone.  Of  course,  we 
suppose  that  the  habits  of  the  patient  and  the  drink- 
ing-water of  certain  localities  have  an  influence  also ; 
but  it  is  a  singular  fact  that  the  tendency  to  the  forma- 
tion of  stone  descends  in  a  great  many  families,  just  as 
the  gouty  diathesis  descends. 

The  deposition  of  uric  acid,  especially,  seems  to  be 
due  to  some  defect  in  digestion  ;  and  is  really  a  diathe- 
sis in  the  coustitution  of  the  individual. 

The  three  forms  of  stone,  which  are  the  oxalate  of 
lime,  the  phosphate  of  lime,  and  the  uric  acid,  if  they 
can  be  diagnosticated,  or  the  person's  diathesis  can  be 
diagnosticated,  require  different  modes  of  constitutional 
treatment.  The  alkalies,  in  various  forms,  have  the 
most  influence  in  holding  uric  acid  in  solution,  and  also 
the  salts  of  lithia  have  that  power.  On  the  other  hand, 
benzoic  acid  seems  to  have  the  most  power  in  keeping 
the  phosphates  solvent ;  and  the  mineral  acids  have 
quite  an  effect  on  the  oxalate  of  lime.  No  remedy  is 
known  which  is  a  cure  for  stone  ;  but  certain  classes 
of  remedies  have  a  tendency  to  prevent  the  deposition 
of  crystals  rapidly. 

Stone  in  the  bladder  may  occur  at  any  age :  fre- 
quently comes  on  in  little  babies,  in  children,  and  also 
up  to  old  age. 

The  symptoms  are  generally  pretty  well  marked, 
though  they  vary  in  intensity.  The  patient  is  pretty 
sure  to  be  uncomfortable  if  he  is  jarred.  That  is 
rather  characteristic  of  stone.  If  he  rides  in  a  rough 
vehicle,  or  steps  down  an  unexpected  step  in  the  dark, 
or  has  a  sudden  jar,  he  feels  it.  Moreover,  in  very 
many  patients,  any  prolonged  exercise  is  followed  by 
the  passage  of  a  few  drops  of  blood.  This  hasmaturia, 
in  the  absence  of  any  other  form  of  haemorrhage,  is 
quite  characteristic  of  stone.  The  patient  may  tell 
you  that  through  the  night,  or  when  sitting  about,  he 
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never  has  any  blood  pass  by  the  urethra  ;  but  if  he 
takes  a  walk,  or  ride,  and  comes  home,  although  he  has 
not  had  pain,  the  first  time  he  passes  water  a  little 
blood  comes.  That  should  make  you  suspicious  of 
some  substance  irritating  the  bladder  and  causing  heem- 
orrhage.  Not  a  great  deal  of  stress  I  think  need  be 
laid  upon  that  symptom  which  has  been  made  so  much 
of  :  the  stopping  of  the  stream  of  water  in  passing. 
There  are  so  many  other  things  that  will  do  the  same  ; 
for  instance,  enlargement  of  the  prostate,  or  simple 
spasm  of  the  muscular  fibres  of  the  urethra,  especially 
towards  the  close  of  urination,  causing  an  interruption 
of  the  stream,  in  many  people  who  do  not  have  stone, 
that  I  do  not  think  that  symptom  is  of  so  much  impor- 
tance. Frequency  in  passing  water  ;  slight  pain  in 
passing  water;  occasionally  a  few  drops  of  blood; 
pain  on  motion  and  jarring  ;  seem  to  be  the  most  char- 
acteristic symptoms  of  stone. 

You  will  not  get  much  history  or  many  symptoms  out 
of  a  little  child ;  and  the  disease  has  to  be  found  out 
by  watching  him  ;  finding  he  is  constantly  going  to  pass 
water  ;  and  then,  of  course,  the  diagnosis  can  be  readily 
made  with  the  sound,  which  ought  to  be  used,  as  a 
diagnostic  measure.  When  the  patient  is  sounded  for 
stone,  it  is  better  to  have  some  water  in  the  bladder. 
Usually  it  is  sufficient  to  ask  the  patient  to  retain  his 
water  two  hours  without  passing  it.  When  the  stone 
is  struck  by  a  metallic  instrument,  it  generally  is  at 
the  very  moment  the  catheter  or  sound  enters  the 
bladder  ;  as  soon  as  we  have  rounded  the  curve.  It 
almost  always  lies  behind  the  prostate  gland  ;  and  gen- 
erally it  is  struck  by  the  beak  of  the  instrument  the 
moment  we  enter  the  bladder.  The  little  sound  in- 
vented by  Sir  Henry  Thompson  is  the  most  useful  to 
explore  the  fundus  of  the  bladder.  It  is  easily  passed, 
with  a  little  care  and  gentleness  ;  and  then  if  you  do 
not  strike  the  stone,  you  invert  it,  and  have  the  little 
blunt  point  downwards,  which  can  be  pushed  about 
over  the  base  of  the  bladder.     If  that  does  not  succeed, 
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then  if  the  finger  of  the  other  hand  is  at  the  same  time 
passed  into  the  rectum  and  moved  about,  we  can  al- 
most certainly  detect  it.  Alteration  in  the  position  of 
the  patient  will  frequently  assist  us.  That  dislodges 
the  stone,  and  it  rolls  back  into  the  fundus  and  is  struck. 

The  sensation  of  portions  of  the  bladder  is  some- 
times mistaken  for  stone,  even  by  experienced  persons. 
In  the  old,  inflamed  bladder  the  walls  are  thrown  up 
into  little  fibres  and  folds ;  and  they  frequently  have 
little  portions  of  sand  deposited  in  these  folds  ;  a  sort 
of  a  sandy  condition  of  the  walls,  like  little  deposits  of 
mortar.  As  the  catheter  scrapes  about  over  these,  we 
may  mistake  them  for  stone.  Sometimes  the  bounda- 
ries of  the  pelvis  may  be  mistaken  for  stone.  The 
true  feeling  and  sound  of  stone  is  very  distinct.  Some- 
times it  can  be  heard  as  a  distinct  click  ;  and,  almost 
always,  the  stone  is  movable,  and  can  be  felt  to  roll 
about. 

You,  no  doubt,  are  familiar  with  the  great  improve- 
ment in  searching  for  stone,  where  a  small  stone  exists 
or  where  you  are  in  great  doubt,  by  passing  in  the 
evacuator  of  Dr.  Bigelow  ;  when,  after  pumping,  fre- 
quently a  small  stone  will  strike  against  the  mouth  of 
the  tube,  in  such  a  way  that  you  cannot  mistake  its 
presence.  Usually,  however,  stones  are  found  by 
sounding  in  the  ordinary  way  ;  and  the  great  points 
are,  if  the  patient  is  very  sensitive,  to  have  him  ether- 
ized ;  to  have  about  three  or  four  ounces  of  some  fluid 
in  the  bladder ;  to  have  an  instrument  you  can  invert 
to  examine  the  base  of  the  bladder ;  and  to  exercise 
patience  and  gentleness. 

There  are  generally  accepted  two  methods  to  get 
rid  of  stone ;  one  to  cut  into  the  bladder  and  take  it 
out  whole ;  and  the  other,  by  the  urinary  passages, 
crushing  and  taking  it  out  piecemeal. 

The  operation  of  lithotomy  in  all  the  early  days  was 
solely  practised.  Some  time  in  this  century  lithotrity 
was  introduced,  and  carried  to  success  by  Civiale  of 
Paris. 
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The  operation  of  lithotomy,  or  cutting  for  stone,  in 
itself  is  not  very  fatal.  When  the  lateral  operation 
was  introduced  in  1697,  and  afterwards  perfected  by 
Chesselden  of  England,  who  was  perhaps  the  greatest 
lithotomist  of  all  times,  he  attained  such  success,  a 
century  or  a  century  and  a  half  ago,  without  antiseptic 
methods,  that  he  numbered  but  ten  deaths  out  of  two 
hundred  and  thirteen  cases  ;  I  think  no  one  could  show 
a  better  record  at  any  later  day  ;  and  it  is  almost  equal 
to  the  record  which  can  be  shown  by  the  most  improved 
methods  of  modern  crushing  and  extraction. 

As  this  subject  was  investigated,  it  was  found  with 
regard  to  mortality,  that  it  varied  very  much  with  the 
age  of  the  patient.  I  will  give  you  very  briefly  the 
results  :  In  children  .04  per  cent.  ;  in  patients  over 
sixty  years,  27  per  cent.  So  that  you  will  see,  as  age 
goes  on,  the  operation  of  cutting  becomes  progressively 
more  fatal ;  and  in  the  child  the  mortality  is  barely 
over  five  or  six  per  cent. ;  and  this  in  spite  of  the  fact, 
that  the  structures  to  be  gone  through  are  so  rudiment- 
ary in  the  child,  that  a  prostate  practically  does  not 
exist ;  and  the  position  of  the  bladder  itself,  being 
entirely  different  in  childhood,  being  high  up  behind 
the  pubes,  and  much  more  difficult  to  reach  by  a  cut- 
ting operation,  yet,  in  spite  of  that,  the  mortality  is 
extremely  small. 

In  the  earliest  times  at  which  cutting  for  stone  was 
done,  in  the  Middle  Ages,  the  operation  was  performed 
in  a  very  simple  manner,  with  a  fair  amount  of  success, 
though  with  the  result  of  great  mutilation.  The 
method  consisted  in  operating  without  any  staff  what- 
ever. It  would  seem  to  be  applicable  to  only  pretty 
good-sized  stones.  The  surgeon  dilated  the  sphincter 
ani ;  passed  two  or  three  fingers  up  beyond  the  pros- 
tate ;  dragged  the  prostate  and  base  of  the  bladder, 
and  presumably  the  stone,  down  on  his  fingers  towards 
the  perineum,  and  cutting  directly  through  the  peri- 
neum, sphincter  and  all,  until  he  had  opened  the 
rectum  and  bladder,  extracted   the   stone.     No   sub- 
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sequent  treatment  was  used  to  close  the  wound ;  and 
the  records  of  recovery  were  good.  Rectal  fistula 
was  said  to  be  not  very  common  after  this  operation  ; 
and  the  rectum  was  said  to  recover  very  fairly  its  power. 

A  much  more  delicate  and  scientific  operation  was 
the  median  operation  of  lithotomy,  which  would  seem 
to  be  still,  for  small  stones  in  children,  sometimes  the 
very  best  method.  This  consisted  in  getting  a  curved 
sound  into  the  bladder,  and  making  an  incision  in  the 
median  line,  down  between  the  bulb  and  membranous 
urethra ;  opening  the  urethra,  and  extracting  the  stone, 
by  dilating  the  prostatic  urethra. 

This,  however,  was  not  applicable  to  large  stones. 
They  could  not  be  got  out  through  so  small  a  wound. 

The  next  advance  was  to  the  operation  usually  done 
nowadays,  in  the  great  majority  of  cases,  and  which  is 
called  the  lateral.  In  that  case  a  curved  staff  is  put 
into  the  bladder.  The  primary  incision  is  the  same  as 
in  ordinary  perineal  section  ;  but  after  the  knife  has 
reached  the  staff,  then  the  staff  is  depressed,  the  blade 
slid  on  into  the  prostate  and  turned  at  an  angle  towards 
the  tuberosity  of  the  ischium,  so  that  the  prostate,  in- 
stead of  being  divided  antero-posteriorly,  is  divided 
through  one  or  the  other  of  its  lateral  lobes ;  prefer- 
ably, if  the  operator  be  right-handed,  through  the  left 
lobe.  As  the  surgeon  withdraws  the  knife,  he  cuts 
through  the  tissues  of  the  perineum,  between  the  peri- 
neal centre  and  the  tuberosity,  outwards  ;  making  a 
ver}^  dependent  wound.  In  this  way  lateral  lithotomy 
gives  a  very  large  opening.  Subsequently  the  wound 
in  the  prostate  can  be  best  dilated  with  the  finger  and 
stretched  ;  and  a  large  stone  can  be  extracted  in  this 
way. 

The  modifications  of  the  operation  about  this  region 
are  hardly  worth  considering  here.  They  are  such  as 
would  occur  to  any  surgeon  at  the  moment  of  operation. 
Double,  or  bilateral  section  has  sometimes  been  re- 
quired, because  the  stone  could  not  be  extracted  through 
a  single  cut.     Obviously  this  second  cut  is  easy.     In 
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the  same  way,  various  names  have  been  given  to  com- 
plicated operations,  like  medio-lateral  lithotomy.  That 
means  simply  that  the  operator  makes  his  perineal 
section  in  the  middle  line,  follows  in  on  the  sound, 
makes  a  little  vertical  cut  in  the  prostate,  finds  it  in- 
sufficient to  extract  the  stone,  and  then  passing  the 
finger  in,  cuts  the  prostate  on  the  side,  dilates,  and 
withdraws  the  stone  through  the  median  line. 

The  more  important  points  in  the  operation  of  lithot- 
omy are  these  :  In  the  first  place,  it  is  never  considered 
justifiable  to  operate  at  all  unless  you  have  struck  the 
stone  with  the  staff.  Previous  soundings  may  have 
been  deceptive.  It  is  considered  a  cardinal  rule  that 
the  stone  should  be  touched  at  the  moment  of  oper- 
ation ;  and  when  the  curved  staff  is  introduced  into 
the  bladder,  and  the  stone  can  be  found,  then  the  oper- 
ation can  be  properly  proceeded  with.  It  is  obviously 
much  easier  to  operate  in  a  bladder  which  is  partially 
distended  with  fluid  ;  so  it  is  customary  to  draw  off  the 
urine  and  fill  the  bladder  partially,  with  four  to  six 
ounces  of  a  warm  solution  of  boracic  acid,  or  something 
of  that  kind,  which  is  irrigated  in  through  the  catheter 
in  the  urethra.  Subsequently,  while  the  patient  is 
etherized,  it  will  be  found  that  the  curved  staff  affords 
an  unfortunate  channel  through  which  this  fluid  is 
liable  to  flow  out  before  the  surgeon  wishes  ;  and  it  is 
therefore  sometimes  necessary  that  the  staff  should  be 
grasped  around  the  root  of  the  penis  ;  or  that  an  elastic 
rubber  band  be  passed  around,  and  the  urethra  thus 
occluded  on  the  grooved  staff.  Thus,  above  the 
scrotum,  is  the  elastic ;  and  it  is  sometimes  a  very  good 
expedient  to  keep  the  bladder  full,  until  the  surgeon 
gets  ready  to  puncture  through  the  prostate.  It  is  very 
important  that  the  staff  be  committed  to  a  person  who 
will  hold  it  stiff ;  and  in  order  to  hold  it  strictly  in  the 
median  line,  it  is  customary  to  pass  it  into  the  bladder, 
draw  it  up  under  the  pubes,  and  hook  it  there,  in  the 
median  line. 

As  to  subsequent  treatment :     The  essential   thing 
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seems  to  be  to  fasten  a  large  elastic  catheter  through 
this  perineal  opening  in  the  bladder,  for  one  or  two 
days.  In  the  child  it  is  hardly  necessary  to  put  one  in 
at  all ;  and  the  urine  flows  out,  usually,  through  the 
wound,  without  making  any  trouble.  It  is  desirable, 
after  extracting  the  stone,  to  search  the  bladder  thor- 
oughly, to  see  that  no  others  are  concealed  in  it ;  to 
wash  it  out  thoroughly,  and  insert  a  large  catheter 
which  is  fastened  in. 

Various  mishaps  have  happened.  Sometimes  the 
bladder  is  not  reached.  Sometimes  the  rectum  is 
wounded.  Sometimes  there  is  trouble  from  haemor- 
rhage. Trouble  from  haemorrhage  is  likely  to  arise 
from  the  large  branches  of  the  internal  pudic  artery. 
This  haemorrhage  is  extremely  difficult  to  check.  It 
is  best  done,  probably,  with  the  old-fashioned  aneu- 
rism needle,  or  by  a  curved  needle  in  a  handle,  by 
which  a  stitch  can  be  taken  around  the  artery.  If 
the  haemorrhage  is  such  that  the  vessels  cannot  be 
reached  and  tied,  then  we  can  pack  the  wound.  You 
cannot  pack  the  wound,  of  course,  unless  you  leave  an 
adequate  flow  for  the  urine  ;  and  for  this  a  large  silver 
tube,  called  a  catheter  a  chemise,  is  devised,  around 
which  the  packing  is  put.  The  tube  goes  into  the 
bladder  and  lets  the  urine  flow.  That  is  usually  per- 
fectly effectual,  and  can  be  kept  in  twenty-four  hours, 
when  the  chance  of  haemorrhage  ceases.  When  the 
operation  is  fatal,  it  is  usually  so  either  by  septic 
processes,  or  else  by  some  sudden  shock  given  to  the 
renal  circulation,  so  that  it  is  checked,  and  the  urine 
is  suppressed.  A  chill  after  the  operation,  in  twenty- 
four  to  thirty-six  hours,  is  a  very  bad  sign.  Great  care 
should  be  then  taken  that  the  flow  of  urine  is  free  ; 
that  the  bladder  is  freely  washed  out ;  and  I  suppose 
that  we  are  comparatively  powerless  to  check  the 
further  mischief.  Possibly  dry  or  wet  cupping  over 
the  kidneys  ;  the  giving  of  strong  diuretics  and  diapho- 
retics, might  be  of  some  use  ;  but  when  this  change 
takes  place,  the  patient  usually  perishes  in  a  few  hours 
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from  suppression,  with  symptoms  of  coma  and  collapse. 
But  the  average  results  from  lithotomy  are  very  ex- 
cellent indeed. 

The  advantage  of  this  operation,  when  it  succeeds, 
over  any  other  operation,  like  crushing,  is  that  it  leaves 
the  bladder  free  and  empty  and  unirritated  ;  affords  a 
perfect  and  ready  transit  for  the  urine  through  the  tube  ; 
and  the  bladder  is  thoroughly  cleaned  and  washed  out. 
If  the  patient  has  carried  a  stone  a  good  while  and 
there  has  been  a  good  deal  of  irritation  of  the  bladder ; 
and  especially  if  cystitis  is  present,  and  constant  strain- 
ing and  the  passage  of  mucus  and  pus  ;  and  the  patient 
at  a  somewhat  advanced  age ;  I  am  inclined  to  think 
the  operation  of  lithotomy,  in  such  cases,  is  preferable 
to  lithotrity.  These  patients,  by  this  operation,  have 
produced  at  once  that  sort  of  physiological  rest  of  the 
bladder  we  seek  to  produce  in  obstinate  cases  of  cysti- 
tis by  making  a  permanent  opening  ;  and  allowing  the 
urine  to  flow  out ;  and  rendering  it  impossible  for 
phosphates  and  pus  to  accumulate.  We  accomplish 
this  by  lithotomy  ;  and  in  these  cases  this  would  seem 
to  be  the  most  philosophical  operation. 

The  operation  of  lithotrity  is  done  without  mutila- 
tion and  without  cutting.  It  is  not  done  I  fancy,  how- 
ever, without  some  tearing  and  bleeding  of  the  deeper 
parts  of  the  urethra  from  the  very  large  size  of  the 
tubes  which  have  to  be  used.  Moreover,  it  is  extremely 
important  that  every  particle  of  sand  and  gravel  should 
be  got  out  of  the  bladder  at  the  time  of  the  operation, 
in  order  to  leave  it  at  ease,  so  to  speak,  just  as  it  is 
after  the  operation  of  lithotomy. 

The  modern  operations  of  lithotrity  are  distinguished 
from  the  older  ones  by  the  very  great  improvements, 
introduced  by  Dr.  Bigelow,  to  complete  the  operation 
at  one  sitting.  In  the  former  operations  of  lithotrity, 
the  surgeon  being  timid  about  the  tolerance  of  the 
bladder,  was  unwilling  to  prolong  the  operation  beyond 
three  or  four  minutes ;  therefore,  the  lithotrite  was 
carefully  introduced,  the  stone  seized  and  crushed  a 
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few  times  as  rapidly  as  possible,  and  the  operation  con- 
sidered closed  for  that  day.  Subsequently  the  patient 
had  a  good  deal  of  pain  and  tenesmus  ;  passed  off  some 
of  the  small  fragments,  but  could  not  the  larger  ones ; 
and,  after  four  or  five  days,  the  operation  was  resumed. 
Sometimes  four,  or  five,  or  six  of  these  operations  had 
to  be  done  in  succession,  consuming  ten  to  fourteen 
days,  before  the  bladder  was  finally  emptied. 

The  great  point  about  the  modern  operation  is  that 
everything  is  done  at  one  session.  That  session  may 
consume  from  one-half  to  one  hour  or  more  ;  but  it 
aims  to  leave  the  bladder  free  and  empty.  This  has 
only  been  accomplished  by  having  found  out  two  points  : 
one  is  that  the  urethra  will  admit  a  tube  very  much 
larger  than  was  formerly  thought,  through  which  con- 
siderable fragments  can  be  washed  out  by  pumping ; 
and  the  other  point  is,  that  the  bladder,  provided  it  is 
left  clean,  will  tolerate  a  great  amount  of  handling,  in 
crushing  fragments,  washing  out  and  pumping,  with- 
out serious  detriment  to  the  patient. 

In  this  form  of  operation,  in  favorable  cases,  the 
mortality  has  been  reduced  extremely  low  (.06  per 
cent,  lower  than  by  lithotomy) ;  and  it  is  applicable  to 
almost  every  case  ;  being  limited  somewhat  in  its  ap- 
plication by  an  enlarged  prostate,  by  a  chronic  cystitis, 
by  an  old  stricture  with  a  very  narrow  urethra  ;  and 
also  limited  in  its  use,  it  seems  to  me,  in  children, 
where  lithotomy  is  so  safe  and  simple,  that  it  really 
seems  to  be  the  preferable  operation  to  that  of  lithot- 
rity.  The  size  and  the  hardness  of  the  stone,  and  the 
ability  to  crush  it  easily  into  fragments,  also,  are  im- 
portant factors  as  to  which  operation  should  be  chosen  ; 
and  although  the  more  modern  instrument  Dr.  Bigelow 
completed  before  his  death,  and  used  with  such  success, 
will  crush  almost  everything,  yet  it  is  a  laborious  and 
tiresome  operation,  and  one  involving  some  risk  from 
the  pressure  used  in  attempting  to  crush  a  large  mul- 
berry calculus  in  an  irritable  bladder. 

It  is  said  that  the  operation  of  lithotomy  leaves  cer- 
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tain  chances  of  impairment  of  the  parts,  which  are  not 
left  by  the  operation  of  lithotrity.  I  think  this  is  true. 
The  chances  are  not  very  great,  but  they  are  some- 
thing after  lithotomy,  that  a  section  through  the  pros- 
tate, and  near  the  ejaculatory  ducts  of  the  vesiculse 
seminales,  may  impair  subsequently  the  virile  power 
of  the  patient,  by  obstructing,  more  or  less,  the  ducts 
by  the  scar  which  finally  results.  The  chances  of  a 
permanent  perineal  fistula  are  small.  The  chances  of 
troublesome  stricture  after  lithotomy  are  extremely 
small.  We  have  the  ordinary  risks,  however,  of  any 
cutting  operation ;  and  we  can  balance  against  them 
the  risks,  in  some  patients,  of  a  prolonged  lithotrity  with 
cystitis  and  enlarged  prostate.  The  surgeon  can  judge 
pretty  well  by  frequent  analyses  of  the  water  of  the 
patient,  by  his  history  and  age,  by  the  general  feel  and 
size  of  the  stone,  etc.,  what  sort  of  a  stone  he  has  got 
to  attack  ;  and  he  may,  if  he  wishes  to  do  so,  preface 
his  operation  by  passing  the  lithotrite,  measuring  the 
stone,  then  trying  to  crush  it ;  and  if  that  goes  well, 
he  can  proceed  with  the  operation  of  rapid  lithotrity 
and  evacuation  ;  but  if  that  fails,  this  is  no  obstacle  to 
his  doing  the  operation  of  lithotomy.  He  has  only  to 
withdraw  the  lithotrite,  insert  the  staff,  and  proceed  in 
the  ordinary  way. 

HEMATURIA. 

There  is  a  condition  which  sometimes  calls  for  sur- 
gical interference,  at  any  rate  is  very  important  as  a 
diagnostic  point,  and  that  is  the  existence  of  hgematuria 
in  some  patients.  One  can  generally  make  out  pretty 
accurately  where  the  blood  comes  from  by  the  mode 
in  which  it  passes  from  the  urethra  and  escapes  from 
the  body.  Blood  which  is  poured  out  in  the  icidneys 
and  trickles  down  through  the  ureters  into  the  bladder, 
mixes  with  the  urine  and  gives  rise  to  smoky,  high- 
colored  urine,  which  can  be  detected  by  the  microscope. 
On  the  other  hand,  where  haemorrhage  takes  place 
very  slowly  from  the  kidneys,  and  the  blood  has  time 
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to  set  in  the  ureters,  attacks  are  produced  very  similar 
to  gravel ;  and  the  clots  are  finally  expelled  into  the 
bladder,  and  evacuated  in  a  form  and  shape  exactly 
like  casts  of  the  ureter.  That  indicates  that  the  source 
of  blood  is  probably  in  the  pelvis  of  the  kidney. 

When,  on  the  other  hand,  the  patient  passes  consid- 
erable clots  of  irregular  size  with  the  urine,  we  may  be 
pretty  sure  that  the  hsemorrhage  is  from  sdmething 
within  the  bladder,  and  usually  from  a  congested  state 
of  the  mucous  membrane  ;  possibly  from  cancerous  or 
villous  growths  ;  sometimes  from  old  abscess  and  inflam- 
mation about  the  prostate  :  whereas  when  the  blood 
passes  free  and  fresh  from  the  urethra,  and  is  not  mixed 
with  the  urine,  and  not  coagulated,  it  is  almost  sure  to 
have  its  source  somewhere  in  the  urethra  itself.  These 
little  distinctions  are  very  important  as  guides,  which 
are  reasonably  invariable,  as  to  the  source  of  the  hsemor- 
rhage. 

Haemorrhage  which  takes  place  in  the  kidney,  or 
appears  in  the  form  of  casts  of  the  ureters,  obviously 
can  be  best  treated  by  medical  means ;  by  the  giving 
of  ergot  and  gallic  acid,  etc.  It  frequently  can  be 
remedied.  Hasmorrhage  which  takes  place  in  the  blad- 
der, with  the  formation  of  coagula,  requires  different 
treatment ;  that  the  bladder  be  evacuated  at  regular 
intervals,  and  thoroughly  washed  out  with  some  fluid, 
so  that  coagula  shall  not  be  allowed  to  form  long. 
After  forced  catheterization,  spasmodic  strictures  with 
the  unfortunate  formation  of  a  false  passage,  or  of  any 
traumatic  injury  which  has  caused  haemorrhage  into 
the  bladder,  sometimes  clots  form  in  the  bladder  of 
considerable  size,  and  we  try  in  vain  to  get  the  urine 
out.  As  fast  as  we  insert  this  or  that  catheter,  the 
moment  the  urine  begins  to  flow  a  few  drops  rush  out 
through  the  catheter,  the  next  clot  is  sucked  into  the 
eye,  and  any  further  effort  to  get  urine  is  defeated, 
until  we  take  out  the  catheter  and  clean  it.  Various 
means  may  be  used.  The  old  authorities  used  to  say, 
if  you  waited  a  little  while,  that  the  clots   became  a 
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good  deal  softened  aud  disintegrated  in  the  urine  of 
the  bhidder  ;  and  after  a  few  hours,  perhaps,  the  pa- 
tient might  be  catheterized.  If  great  distention  and 
distress  ensue,  the  easiest  course  is  to  aspirate  over  the 
pubes,  and  draw  off  the  urine  from  time  to  time,  until 
the  clots  do  disintegrate. 

Bleeding  from  the  urethra  itself  is  best  checked  by 
passing  a  large  metal  catheter  and  keeping  it  in  the 
bladder,  compressing  the  parts  ;  or  sometimes  by  ap- 
plying the  ice  coil,  or  bag,  to  the  perineum  and  about 
the  bulb  of  the  penis,  in  which  way  it  is  often  very 
well  arrested. 

FLOATING    KIDNEY. 

This  is  a  very  curious  affair.  You  are  aware  that 
the  kidney,  more  or  less  covered  by  peritoneum,  lies  in 
a  fossa  of  its  own,  tied  down  behind  by  very  loose 
areolar  tissue  ;  it  probably  has  some  slight  motion,  in- 
fluenced by  the  movements  of  the  liver  and  the  stomach 
and  the  intestines.  As  it  lies  loose  in  the  body  it  oc- 
casionally becomes  dislodged  from  its  bed,  usually  as 
the  result  of  fall  or  accident,  and  comes  forward  into 
the  abdominal  cavity,  and  may  be  felt  as  a  tumor,  any- 
where between  the  sides  of  the  body  under  the  ribs 
and  the  umbilicus  ;  it  sometimes  gravitates  down  so  that 
it  is  felt  below  the  level  of  the  anterior  superior  spine  of 
the  ilium.  On  the  patient's  assuming  various  positions, 
it  will  be  found  that  the  tamor  changes  place.  If  the 
patient  lies  on  the  back,  the  tumor  will  often  disappear. 

This  is  an  annoying,  but  never,  I  think,  a  fatal  affec- 
tion. It  produces  sensations  of  dragging  and  weight ; 
gives  some  pain  ;  and  is  occasionally  remedied  by  a 
surgical  operation,  which  seeks  to  fasten  the  kidney 
up  to  its  normal  site  by  making  an  incision  down  to  it 
and  stitching  it  to  the  posterior  part  of  the  abdominal 
walls.  These  operations  have  been  quite  successful. 
As  milder  measures,  an  abdominal  belt  with  a  pad,  and 
pressure,  often  suffice  very  well  to  make  the  patient 
comfortable,  where  an  operation  is  not  desirable. 
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PERINEPHRITIC    ABSCESS. 

Owing  to  looseness  of  this  tissue  around  the  kidney- 
there  would  appear  to  be  a  special  tendency  in  some 
cases  for  suppurative  inflammation  to  be  set  up  there ; 
and  abscess  arouud  the  kidney,  called  sometimes  peri- 
nephritic  abscess,  is  not  very  uncommon.  Perinephri- 
tic  abscess  preferably  begins  back  in  the  loin,  behind 
the  kidney.  In  its  simpler  form  it  probably  exists 
only  as  a  abscess  in  the  cellular  tissue.  It  may  burrow 
beneath  the  ribs  in  various  directions.  Its  tendency  is 
to  burrow  downwards  into  the  pelvis,  so  that  it  be- 
comes complicated  with  pelvic  abscess,  before  the  case 
is  operated  on.  It  may  involve  the  capsule  of  the  kid- 
ney, or  the  ureter,  and  break  into  the  ureter,  or  pelvis 
of  the  kidney.  In  that  case  its  presence  may  be  sus- 
pected by  the  fact  that  the  patient  passes  pus  with  the 
urine,  although  there  are  no  symptoms  whatever  of 
cystitis,  or  inflammation  of  the  bladder.  Where  it  does 
not  break  into  the  ureter,  or  discharge  pus,  it  gives 
rise  to  swelling  and  pain  in  the  flank. 

The  cases  which  have  an  opening  into  the  urinary 
passages,  and  in  this  way  have  a  vent  for  the  flow  of 
pus,  are  never  so  acute  as  those  which  are  wholly  re- 
tained. This  forms  a  safety-valve,  so  to  speak  ;  and 
the  abscess  gradually  sinks  into  the  condition  of  ordi- 
nary, cold  abscess,  without  much  constitutional  disturb- 
ance ;  without  great  pain ;  with  occasional  attacks  of 
hectic  and  sweating ;  constant  loss  of  pus  and  emaci- 
ation ;  but  the  tumor  does  not  become  of  large  size, 
and  is  not  very  easily  reached. 

Cases  which  have  not  emptied  into  tlie  urinary  pas- 
sages, after  a  while  produce  intense  symptoms  of  nausea, 
pain,  emaciation ;  and  finally  distinct  fulness  of  the  flank, 
and  eventually  fluctuation ;  but  they  seldom  break  in  that 
region.  They  sometimes  gravitate  down  into  the  pelvis, 
and  break  into  the  vagina,  or  rectum.  Usually  the 
patient,  if  carefully  examined,  can  be  found  to  have  a 
difference  in  the  two  flanks  ;  one  being  quite  easily 
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compressed,  and  the  other  full  and  resistant.  If  the 
patient  is  turned  on  the  two  sides  alternately,  one  flank 
hollows  in  and  the  other  does  not.  Fluctuation  may 
be  in  some  cases  detected.  In  these  cases  it  is  impor- 
tant to  interfere,  and  operate  by  an  opening  into  the 
loins.  It  is  usually  successful,  when  the  operation  can 
be  done  without  opening  the  peritoneal  cavity.  The 
abscess  is  behind  the  peritoneum,  and  pushing  out  to- 
wards the  muscles  of  the  loins.  The  opening  is  made 
along  the  quadratus  lumborum,  and  the  deep  fascia 
picked  through,  until  we  come  down  upon  the  abscess. 

The  great  point  is  to  get  a  very  large  and  free  open- 
ing, and  to  drain  and  wash  out  the  cavity,  if  possible. 
If  no  very  deep  pockets  are  formed,  and  no  leak  into 
the  urinary  passages,  a  good  many  of  these  cases  are 
finally  cured  ;  but  if  there  is  a  very  deep  pocket  into 
the  pelvis,  it  has  to  be  drained  up  hill,  so  to  speak,  and 
the  duration  of  the  case  is  long ;  and  sometimes  nature, 
in  these  cases,  makes  a  second  opening  into  the  rectum. 

The  cases  leaking  into  the  ureter  are  very  much 
relieved  by  the  external  operation  through  the  loins  ; 
but  as  a  rule,  I  do  not  think  the  urinary  fistula  is 
closed  for  a  long  while.  It  is  in  these  cases,  where 
the  kidney  or  ureter  has  become  finally  involved,  that 
it  is  justifiable,  sometimes,  to  make  a  still  larger  open- 
ing behind,  and  endeavor  to  remove  all  the  affected 
parts.  This  is  a  much  more  difficult  operation  than  to 
operate  on  the  kidney  in  its  natural  state  ;  because 
you  have  adhesions,  and  a  difficulty  in  finding  the  ure- 
ter. Although  sometimes  the  operation  is  justifiable 
and  successful,  it  is  not  so  easy  as  removing  the  kidney 
in  cases  of  more  simple  forms  of  disease. 

These  perinephritic  abscesses  come  preferably  in 
feeble  and  scrofulous,  or  tuberculous  subjects  ;  occa- 
sionally in  consequence  of  violent  exposures,  such  as, 
for  instance,  violent  exposures  to  wet  and  cold  about 
the  abdomen  and  pelvis  and  back  ;  and  to  great  fatigue 
and  sprains  ;  although  they  are  not  liable  to  be  formed 
in   that   way  in  the  healthy  individual,   yet  they  do 
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start  as  abscesses  in  the  feeble  individual,  just  as  in  the 
neck,  or  axilla,  in  subjects  of  the  same  class. 

Early  diagnosis,  free  openings,  washings-out,  en- 
deavors to  drain  ;  these  comprise  the  sum  of  treatment. 
If  there  is  no  urinary  fistula,  they  will  often  get  well. 
If  there  is,  they  are  extremely  slow  to  recover,  if  ever. 

AFFECTIONS  OF  THE  SCROTUM. 

The  scrotum  is  quite  an  obscure  region  on  account 
of  the  various  organs  and  diseases  which  exist  in  it.  I 
will  enumerate  very  briefly  certain  things  in  the  scrotum 
which  are  hard  to  tell  one  from  the  other ;  hydrocele 
and  cystic  disease  resemble  each  other  a  good  deal,  in 
the  presence  of  fluctuation ;  ordinary  inflammatory  or 
gonorrhceal  epididymitis  and  tubercular  disease  of  the 
testis  are  very  difficult  to  tell  apart,  sometimes.  Her- 
nia and  varicocele  are  notoriously  difficult  to  differenti- 
ate ;  also,  cancer,  or  sacroma  of  the  testis,  from  orchitis 
or  syphilis.     These  are  the  more  common  difficulties. 

Affections  of  the  Testis.  —  We  will  speak  briefly  of 
affections  of  the  testis.  One  of  the  most  annoying 
affections  is 

Neuralgia  of  the  Testicle.  —  It  is  apparently  a  neu- 
ralgia of  the  spermatic  nerve.  It  is  diagnosticated  by 
the  fact  that  the  cremaster  muscle  is  thrown  into  vio- 
lent contraction  by  the  occurrence  of  the  pain.  The 
patient  is  seized  with  paroxysms  of  pain  shooting  down 
into  the  testicle,  and  the  testicle  retracts  with  great 
violence. 

Of  course,  the  first  thing  that  would  occur  to  one 
would  be  whether  there  were  not  some  gravel  in  the 
ureter  provoking  the  pain.  But  the  frequency  of  the 
attack,  the  fact  that  the  urine  is  normal,  that  the  pa- 
tient does  not  have  those  attacks  of  intense  pain  in 
the  loin,  and  the  vomiting,  which  accompany  a  dis- 
charge of  gravel  through  the  ureter,  after  a  while  will 
lead  to  the  diagnosis  of  simple  pain.  It  is  a  neuralgia 
of  the  testis.  The  retraction  is  violent  and  forcible. 
The  testicle  is  drawn  up  to    the  ring.     The   patient 
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suffers  agonizing  pain,  and  his  life  is  rendered  miser- 
able. 

The  important  point  to  be  observed  in  these  cases  is 
that  they  are  not  proper  subjects  for  surgical  oper- 
ation :  although  the  patient  will  sometimes  beseech 
you  to  remove  the  testis,  it  is  not  proper  to  do  so,  be- 
cause there  is  no  disease  of  the  parts.  You  may  as 
well  extract  all  the  teeth  for  facial  neuralgia,  although 
the  teeth  are  sound.  It  is  not  proper  to  remove  the 
testis.  Other  measures  must  be  tried.  A  suspensory 
bandage,  the  subcutaneous  injection  of  morphia  in  the 
vicinity  of  the  cremaster  muscles,  a  vacation,  care  as 
to  constipation,  the  application  of  narcotics  to  the  testis 
itself,  are  sometimes  of  great  help  iu  overcoming  this 
affection.  The  narcotics  which  seem  to  be  the  most 
effectual  are  opium  in  the  various  forms  of  salves,  etc., 
and  belladonna  or  stramonium ;  cocaine  perhaps,  may 
do  some  good,  if  injected  cautiously  in  the  vicinity  of 
the  spermatic  nerve. 

Diagnosis  is  important.  Treatment  is  important, 
inasmuch  as  you  should  not  operate. 

Tubercle  of  the  Testis.  —  Tubercle  of  the  testis  is 
quite  common  in  the  tuberculous  subject.  It  occurs 
preferably  in  the  young  person.  When  a  young  man 
comes  with  this  affection  for  the  first  time  to  the  sur- 
geon, he  finds  the  epididymis  knotted  and  hard  and 
tender ;  and  his  first  thought  is  that  this  must  be  due 
to  gonorrhoeal  affection  of  the  epididymis.  Frequently 
you  ascertain  that  nothing  of  the  kind  has  occurred  ;  and 
the  course  of  the  disease,  if  you  watch  it  long  enough, 
will  make  the  diagnosis  certain.  Acute  epididymitis 
in  its  painful  state  is  a  matter  of  a  week  or  two  ;  it 
then  becomes  indolent,  remains  as  a  chronic  induration 
without  sensation,  and  without  any  change  unless  it 
slowly  diminishes  under  treatment.  Also,  it  is  to  be 
observed,  that  its  onset  is  very  acute.  The  patient, 
even  though  he  may  deny  the  occurrence  of  gonorrhoea, 
probably  will  not  know  enough  to  deny  the  questions 
you  ask  him,  when  you  ask  if  there  was  intense  pain 
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when  it  came  on,  etc.  That  marks  the  onset  of  gonor- 
rhoea! epididymitis.  The  tuberculous  testicle  does  not 
have  a  rapid  onset.  If  it  persists  long  enough,  it  al- 
most always  terminates  in  abscess.  There  is  a  lumpy 
condition  of  the  epididymis,  with  a  soft  spot  here  and 
there,  precisely  like  the  softening  of  cheesy  glands  in 
the  neck.  In  many  of  these  cases,  finally,  the  abscess 
bursts ;  then  drains  away  for  a  good  while  without 
pain,  and  then  heals  ;  then  another  forms.  Sometimes 
sinuses  remain  a  good  while,  sometimes  not.  This  tu- 
bercular affection  of  the  testis,  perhaps,  it  is  important 
to  operate  upon,  if  the  patient  is  willing  ;  and  the  only 
operation  of  auy  benefit  is  to  remove  the  testis,  epidi- 
dymis and  all,  and  castrate  upon  that  side.  It  used  to 
be  said,  and  it  is  true,  I  think,  that  it  is  not  justifiable 
to  castrate  on  both  sides  in  a  case  of  double  tubercular 
disease,  because  the  function  of  the  testis  is  often  re- 
tained where  we  would  not  expect  it  to  be.  A  portion 
of  the  gland  may  remain  unaffected,  and  secrete  and 
discharge  its  functions,  in  spite  of  very  serious  disease. 
The  reason  for  removing  the  testis  which  is  affected, 
on  one  side,  is  this,  that  like  other  tuberculous  affec- 
tions, being  a  focus  of  tubercular  disease,  it  is  apt  to 
creep  up,  unless  it  is  removed.  To  palliate  tuberculo- 
sis of  the  epididymis  it  is  sufficient  to  wear  a  suspensory 
bandage  ;  cover  the  parts  with  some  soothing  ointment, 
and  strengthen  the  patient  with  tonics,  cod-liver  oil, 
iron,  quinine,  remedies  of  that  class.  If  repeated  ab- 
scesses form ;  if  you  are  sure  of  the  diagnosis ;  if  the 
disease  is  confined  to  one  testis  ;  it  is  a  question  whether 
it  is  not  wiser  to  remove  the  part,  under  the  belief 
that,  if  it  remains,  it  may  infect  other  parts. 

Syphilitic  Testicle.  —  The  syphilitic  testicle  is  an 
entirely  different  affair  in  its  feeling  and  growth.  It 
is  painless  except  from  weight ;  a  slow  thickening  of 
the  parts  ;  it  preserves  its  shape  ;  is  smooth  ;  looks 
like  the  normal  testis,  only  large  and  heavy.  The 
patient  complains  of  the  dragging  on  the  cord.  With 
a  suspensory  bandage  he  may  be  quite  comfortable.  It 
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is  a  gummatous  disease  of  the  testis,  with  deposit  of 
fibrous  tissue.  If  taken  early,  and  vigorously  treated 
by  specific  measures,  it  is  sometimes  relieved.  If  seen 
late,  there  is  no  remedy  except  excision. 

Sarcoma  of  the  Testis.  —  Sarcoma  of  the  testis  is 
rather  more  common  than  cancer ;  and  has  a  more 
rapid  growth.  Cancer  is  generally  nodular.  You  will 
distinguish  this  easily  from  the  enlargement  of  the  epi- 
didymis, either  in  tubercle  or  inflammation.  You  find 
the  cancer  affects  the  body  of  the  testis  itself.  The 
testis  is  enlarged ;  irregular ;  with  projections ;  and 
portions  of  projecting  material  of  various  density. 
Next  comes  on  a  very  early  and  serious  sign  in  sar- 
coma or  cancer  of  the  testis,  and  that  is  thickening 
and  enlargement  of  the  cord,  and  'the  appearance  of 
a  lymphatic  gland  in  the  region  of  the  external  ring. 
Whenever  the  cord  has  begun  to  be  thickened,  you 
may  be  pretty  sure  a  malignant  disease  is  creeping  up 
rapidly  towards  the  pelvis  and  lumbar  glands.  We 
are  liable  to  be  deceived  in  the  early  stages  of  cancer 
and  sarcoma  of  the  testis  by  the  fact,  that  while  the 
disease  is  still  small  it  frequently  provokes  a  serous 
secretion  in  the  tunica  vaginalis.  The  patient  comes 
with  hydrocele.  You  tap,  and  it  gives  issue  to  the 
ordinary  straw-colored  serum.  Look  at  the  testis,  and 
see  whether  it  is  healthy.  If  you  find  a  nodule,  that 
means  cancer,  or  sarcoma,  or  cystic  disease,  which  has 
provoked  a  secretion  of  serum  into  the  tunica  vaginalis. 

The  only  remedy  is  excision  ;  and  the  earlier  it  is 
done  the  better. 

Cystic  Disease  of  the  Testis  is  deceptive,  because  it 
imitates  hydrocele  ;  but,  if  you  examine  it  carefully, 
you  will  find  that  although  there  may  be  a  cyst  with  a 
good  deal  of  fluid  in  it,  still  it  is  not  perfectly  sym- 
metrical like  the  ordinary  hydrocele  of  the  tunica 
vaginalis.  Hydrocele  of  the  tunica  vaginalis  is  strictly 
oval  and  pear-shaped  ;  having  the  stem  up  the  cord,  and 
extending  evenly  down ;  and  is  rounded  like  an  egg. 
Cystic  disease  of  the  testicle  is  irregular  ;  fluctuates  ; 
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it  has  a  sac ;  and  bulges  in  various  directions.  Tap- 
ping will  give  the  diagnostic  point.  If  you  tap  an  or- 
dinary hydrocele  of  the  tunica  vaginalis,  you  col- 
lapse the  whole  thing  ;  and  if  you  tap  the  cystic  disease, 
you  usuall}'^  empty  one  large  cyst,  and  find  two  or  three 
little  ones  left.  The  fluid  is  gray-colored  and  opaque  ; 
and  contains  cholesterine,  and  sometimes  dead  sperma- 
tozoa, if  carefully  examined. 

Cystic  disease  of  the  testicle  is  apparently  incurable. 
It  is  not  malignant ;  but  it  destroys  the  function  of 
the  testis,  and  is  best  treated  by  excision.  You  see 
the  importance  of  making  the  diagnosis  with  regard  to 
collections  of  fluid  in  the  scrotum.  Tap  and  see  if  the 
parts  beneath  are  healthy.  There  may  be  cyst  of  the 
testis,  or  sarcoma  of  the  testis,  provoking  hydrocele. 

Orchitis  is  an  inflammatory  aifection,  due  usually  to 
gonorrhoeal  inflammation ;  sometimes  preceding  epi- 
didymitis, but  frequently  coexisting  with  it.  It  is 
much  more  painful  than  epididymitis.  The  testicle 
swells  uniformly,  with  intense  pain.  It  will  get  well 
after  a  while ;  probably  at  the  expense  of  a  great  deal 
of  suffering.  It  is  best  relieved  by  a  suspensory 
bandage,  saline  cathartics,  etc.,  if  you  do  not  decide 
to  do  anything  more  radical.  It  is  most  speedily  re- 
lieved by  puncturing  the  tunica  albuginea  of  the  testis. 
The  fluid  is  in  under  the  sheath  of  the  testis  itself ; 
and  a  light  puncture  with  a  fine  perforated  needle,  in 
two  or  three  points,  may  be  done  with  safety  ;  and  the 
letting  off  of  pressure,  just  as  in  glaucoma  of  the  eye, 
is  immediately  followed  by  relief  of  the  pain,  and 
amelioration  of  the  symptoms. 

I  need  not  speak  of  the  treatment  of  ordinary  Epidi- 
dymitis, as  it  is  the  treatment  of  a  subsequent  stage  of 
gonorrhoea. 

Common  Hydrocele  of  the  Tunica  Vaginalis  is  cured 
in  several  ways.  By  injecting  irritating  fluids ;  pass- 
ing setons  through  the  sac ;  by  laying  open  the  sac, 
draining  the  contents,  packing  with  gauze,  and  forcing 
it  to  granulate  up  from  the  bottom.     In  old  persons,  I 
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am  in  the  habit  of  advising  them  to  be  tapped.  It  is 
perfectly  harmless,  is  painless,  is  sufRcient,  can  be  re- 
peated once  in  four  to  six  months  without  trouble, 
without  the  patient's  running  any  risk  ;  and  he  does 
run  some  risk  with  radical  operations  on  the  scrotum. 
Erysipelatous  affections  sometimes  come  on.  If  a  man 
is  quite  old  and  moderately  infirm,  I  think  the  best 
advice  to  give  him  is  to  have  his  hydrocele  tapped,  and 
not  to  have  it  radically  cured.  In  younger  peo23le  the 
radical  operation  is  very  successful. 

Varicocele.  —  This,  as  a  rule,  does  not  demand  oper- 
ation. The  patient  thinks  it  does,  and  wants  it ;  but 
moderate  varicocele  does  not  demand  operation.  In 
the  laboring  man,  in  hot  weather,  when  the  varicocele 
is  large,  it  occasionally  produces  dragging  pains,  and 
incapacitates  him  from  his  work.  lu  the  ordinary 
individual  it  does  not  produce  serious  symptoms  ;  it 
can  be  palliated  a  good  deal  by  a  suspensory  bandage  ; 
still  more  by  Henry's  operation,  which  consists  in  cut- 
ting out  a  portion  of  the  scrotum  and  stitching  it  up. 
If  you  resort  to  operation,  you  may  cut  down  on  the 
veins  and  cut  them  oft,  and  tie  them.  There  is  risk 
that  atrophy  of  the  testicle  may  follow;  and  this 
should  be  stated  to  the  patient. 


